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þ in conſideration of thoſe many Ingap ements 
--Y - you have lad! + tpon'! me 'to offer thele iy 


EO por Labours 20 / this / MOST - LE 
STRIOUS ASSEMBLY. YOU, havey been 


pleas'd formerly to accept of theſe rude Draughts. I have fince 


added to them ſome Deſcriptions, and ſome Conjettures of my 
own. Andtherefore, together with YOUR Acceptance, I muſt 
alſo beg YOUR pardon. The Rules YOU have preſcribed YOUR 
ſelves in YOUR Philoſophical Progreſs do ſeem the beſt that 
have everyet been pratis'd.: And particularly.that of avoiding 
Dopmatizing \ andthe eſpouſal of any Hypotheſis not ſufficiently 

grounded and confirm'd by Experiments. This way ſeems the 
ws excellent. ,. and 'may;preſerye both Philoſophy and Natural 
Hiſtory from its former Corruptions.1n ſaying which, 1 may ſeem 
to condemn my own Courſe in this Treatiſe ; in which there 
may; perhaps be-fome: Expreſſuons, which may ſcem more poſitive 
then YOUR Preſcriptions will permit : And thoughl defire 
to have them underſtood only as Comectures and Queries (which 
YOUR Method pg not altogether difallow)Jyet if even in thoſe | 


I have exceeded, 'tis fit thar..I ſhould declare, thatit was not 


done by YOUR DireRtions. For it is moſt unreaſonable, that 
YOU ſhould undergo the imputation of the faults of my Con- 
jeffures, ſeeing YOU canreceive ſo Ss jon advantage of reputa- 


tionby the /ſeight Obferuations eh _ 
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TOUR moſt bumble and 
moſt faithful Servant 


ROBERT HOOKE. 


<> AN $897 7 the great prerogative of Markind hive wer 
[== Creatures, that we are not only able to behold the 
works of Nature, or barely toſuſtein our lives by 
rity but we have alſo the power of confidering, 
S<S2 comparing, altering, afliſting, and i improving 
| on to various uſes. And as this is the'peculiar priviledge of humane 
Nature in general, ſo is it capable of being ſo far advarced by the helps 
of Art, and Experience, as to make ſome Men excel others in their 
Obſervations, and Dedutions,almoft as.much as they AB eaſts. By the 
addition of ſich arcificial Inſtruments and methods, there may Tein 
ſome manner, a reparation made for the miſchiefs, and imperfeftion, 
mankind has drawn upon it ſelf, by negligence,and intemperance, and a 
wilful and ſuperſtitious deſerting the Preſcripts and Rules of Nature, 
whereby every man, both. from a deri'd corruption, innate and born 
with him, and from his breeding and oe with men,jo wer ſubjef 
to ſlip imo all forts of errors. 
\ "The only way which now remains for us to recover nin degnt of 
/ thoſe former perfeftions, ſeems to be;by refiifying the operations. of the 
Senſe,zht Memory.and Reaſon, ſince upon the evidence.zhe ſtrerigrh, 
| the integrity, and the right correſpondence of all theſe,all the light, 
by whictiour affions are to be guided, -i3:to be renewed, and all our coin- 
mand over things is to be eftabliſht. '\ 84 
" B55 therefore moſt worthy of our. wt to recollef9 their i or 
ſeoeral defetts, that ſo we may the better underſtand how to ſupply hem, 
'by what a cert we gy inlarge their Pavenenr: le ccur Maul In 
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ifomit of the Senſe ok = a deb leaks tithe Fay thediſ- 
proportion of the ObjeR to the Organ, whereby an infinite number of 
things can never enter into them,on elſe from-error in the Perception, 
that mary things, which come withintheir reach, arent received ina 


right manner. 
 " The like frailties are to be found in the Memory ; ences let many 
thin flip away from us, which deferve tobe retain'd;” and of thoſe 
which we treaſure up, a great part iz etther trivolous or falſe; and if 
good, and ſubſtantial, either in traGi of time obliterated, or at beſt fo 
overwhelmed and buried under more frothy notions, that when there is 
need of them, they are in vain ſought for. 
' The two main foundations'being ſo deceivable, it is no wonder, that 
all the ſucceeding works which we build upon them,of arguing, conclu- 
hg defining,qudging,, and all the other degrees of Reaſon, are hyable to 
the fame imperfettion, being, at beſt, either vain,or uncertain :  Sothat 
the errors of the underſtanding are anſwerable tothe two other, being 
defetive both in the quantity and goodneſs of its knowledge ; - for the Ii- 
 mits, t0 which our thoughts are confi nd, are ſmall in reſpeft of the waſt 
extent of Nature it ſelf; ſome parts of it are too large tobe comprehen- 
ded, and ſome too lictle to bepercetved. And from thence it muſt fol- 
low.that not Paving a full ſenſation of the Objefl, we muſt { be very lame 
and imperfefs in our conceptions about it , and in all the propoſitions 
which we build uponit 3 hence we often-take the ſhadow of things for 
the ſubſtance, ſmall appearances for good fimilitudes, fimilitudes 
for definitions; and even many of thoſe, which we think, -to be the moſt 
folid coſtnitions, are rather expreſſions of or own miſguided appreben- 
foons then of the true nature of the things themſelves. 4 
The effetts of theſe inper are re mdnifiedi different Pas, ac- 
- cording to the tamper anl diffi of th ſeveral minds of men ſome 
vhey bicline to groſs - ignorance and flupidity, and others to a: pre- 
ſumptuous impofing on other mens Opinions, and a confidenc  dog- 


oung EIEY there ano aſſurance to be given. 
Thus 


The PxEvact. 
\ Thug all the uncertainty, ond miflakes of butane aftions, proceed 

: her from the narrow axdpinding of bt Senſes, frm ri ſes 

rinſt deluſion of our Memory, from the confinement o raſbneſs of 
ear Underſtanding, lo that "tis 10 wonder, that Our power. over natu- 
ral tauſes and effefis is ſo ſlowly improv d; ſeeing we oje not only to 
contend with the obfcurity and ditficulry of the things whereon we work, 
arid think. but even the forces of our own minds conſpire to betray us: 

Theſe being the dangers in.the proceſs of humane Reaſon, the remedies 
o them all can only proceed from the real, \the mechanical, the ex- 
perimental Philoſephy,vhich bas this aduantage over the Philoſophy of 

diſcourſe anddifputation,thot whereas that chiefly aims at the ſubtilty 
of its Dedufiions and Concluſions , witkout much regard to the firſt 
ground-work., which ought to be well laid on the Senſe and Memory ; 
fo this intends the right oder of them all,an# the _ thert ſer- 
wiceable to each other. © 

The firſt thing to be undertaken in this weighty nork; 5s o watch- 

fulneſs over the failings and an ——— of the dominion, of 
the | Senſes. 

Zo which end it #8 requiſite, firſt, 7 bat there ſbould be a ſcrupu- 
lous choice,and a firit examination, of the reality, conſtancy, and 
certainty of the Particulars that we admit;This is the firſt riſe where- 
on truth 14 to begin, and here. the moſt ſevere, and moſt impartial dili- 
pence, muſt be imployed ;, the ſloring up of all, without any regard to 
evidence or uſe, will only tend to darkneſs and confuſion, We muſt 
not therefore eſteem the riches of our Philoſophical treaſure by.the num- 
ber:onh,but chiefly by the weight;the moſt vulgar Inſtances are not to 

be neplefied butt above all; the moſt inftruRtive are to be entertain d; 
the footſteps of Nature are toibe trac djnit-only in her ordinary courle, 
but when ſhe ſeems2o be put.to her. ſhifts.30 make. mary doublings and 
opuings;/ and to 4 Jenn m———_— auvid our 


| /n@enrar tare #0. te cher, @n reſteibef the Senſe, bs « ſaphing of 
ahditinfmie nies with Inſtruments, and, as it were, the adding of arti- 
| ficial Organs to the natural ; this in one of them has bermuflate gears 
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mpliſht with prodigious benefit to all ſorts of uſeful knowledge , » by 
the invention of Optical Glaſſes. By the means of Tele; copes, there is 
nothing ſo far diſtant but may be repreſented to our wiew.; and by the 
help of Microſcopes, there is nothing. ſo ſmall, as to cfewpe our inqui- 
ry ; hence there 14 a new viſible Virld "diſcovered to the underflanding. 

By this means the Heavens are open'd, and a vaſt number of new Stars, 
and new Motions, and new Produttions appear in them, to which all the 
antient Aſtronomers were utterly Strangers. By this the Earth it ſelf, 
which hes ſo neer us, under our feet, ſhews quite a new thing to us, and 
in every little particle of its matter, we now behold almoſt asgreat a 
variety of Creatures, as we were able' before to reckon up in the whole 
Univerſe it ſelf. 

It ſeems not improbable , but that by theſe helps the ſunily of the 
compoſition of Bodtes, the ſirufure of their parts, the various texture 
of their matter, the inſtruments and manner of their inward motions, 
and all the other poſſible appearances of things, may come to be more 
fully diſcovered ; all which the antiem Peripateticks were content to 
comprehend in two general and (' unleſs further explaind ) uſeleſs 
words of Matter and Form. From whence there may ariſe many admi- 
rable advantages,towards the increaſe of the Operative, and the Me- 
chanick Inowledpe, to which this Ape ſeems ſo much inclined, becauſe 
We may perhaps be inabled to diſcern all. the ſecret workings of Nature, 
almoſt inthe ſame manner as we do thoſe that are the produdiions of 

Art, andare manag'd by: W beels, and pinks; and rings that were 
deviſed by humane Wit. © 

In this kind T here proſe to the World my interfl] Indeazours ; : 
which though they ſhall prove no other way conſiderable.yet. T hope, they 
may be in ſome meaſure uſeful to the:main. Deſign of 'a reformation = 
in Philoſophy,if it be only by ſhewing, that there is not-ſo muchrequir'd 

towards it,any ſtrength of Imagination.or exatineſs of Method,or depth 
oF Comenehar 10n(though the addition of theſe,where they can be bad, 
muſt needs produce a much more perfet compoſure)as a ſincere Hand, 
and a faithful Eye, to examine, —_— to: nas the: T—_ tenſes 


as they appear. © | 
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* Alt T beg" my y Reader, to" let ine take the boldneſs to offitre-hint; © 

FE phis yrofae tondition of kowledge ; a min fo qualified) ag\l 
re in eavourtd 19" be, only with reſolution; and integtity; andplain 
 britinitionis of imploying his Senſes aright may venture to compare the yes 
| 7 and the uſefulneſs of his ſervices, towards'the true Philojaphys with 
 thijſe of other mem; that are of much ftronger,and more acute {potula- 
tonapha ſhall not make uſe of the ſame method by the Stnſes. -:\. ' 
17 he $7uth 3s, the Science of Nature has been already too "} 
only # work. of the Brain and the Fancy 7: It 3s now: fob time that it 
fhonld: 'return to the plainneſs and foundnefs of Obſervati6ns os ma-« 
terial a#d obvious things. {t 3s ſaid of- great Empires, Thatthe beſt 
way to preſerve them from decay, 1sto bring:them' back to the 
firſt Pririciples, and Arts, on which they did begin. -Zhe ſame 
34 undoubtedly true in Philoſophy,that by wandring far away into invi- 
fible Notions,has almoſt quite de eftroy 'd it ſelf, and it can newer be re- 
covered, or continued, but by NEVE into " _ ſen ible paths, 

in which it did at firſt proceed,” ©. 

' F therefore the Reader expebis FI me " infal lible Dedu cHons,; 
or certainty of Axioms, 1 am to ſay for my" ſelf; that thoſe flronger 
Works of Wit and Imagination-are -above my weak. Abilities ; or if 
they had not been ſo, I would not ha ve made uſe.of themin this'pre« 

ſent Subje&t before me : Whereever he findsthat 1 have 'wventurd at 
any fndl Conjetiures, at the cauſes of the things that I bawe obſerved, 

'H beſeech him to look upon them only as doubtful Problems,and uncer- 
tain gheſſes, and not as minha Concluſions,” or matters of un- 
confutable Science ;  Thawe produced nothing here, with intent tobind 
bis underſtanding to an implicit conſent ; . I am ſo far from that, that 
T deſire him, not abſolutely to rely upon theſe Obſervations of my eyes, 
if be finds them contradifled by the future Ocular Experiments of m 
ber and impartial Diſcoverers. 

As for my part, 'Thave obtained my end, if theſe my ſmall Labours 
ſhall be thought fit to take up ſome place in the large ſlock.of matural 
Obſervations, which ſo. many hands are buſie in onadkan If. Thave 
NO the meaneſt foundations whereon others may. taiſe nobler 

b Super= 
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es, Lair" abundantly fativfied ; and all ny andiging , 
wah ferne 27: the: great Philoſophers of this Age. as the makers 
pratters'of myGlaſſes did tome ; that 1 mayprepare and fur- 
"_ bk ohh Ge Materials, which they may afterwards ola 
manage'mh better «hill, and to for Greater advantage: \ > vill 
' hecho remedies in'this univerſal cure of the Mind afd 10 be ants 
Phedi the Memory; and they are to conſiſt of ſuch Direffians 95 may 
 Inform:-yus,” what things are beſt tobe ſor'd up for. our purpeſes, and 
which: tathe beſt way of fo diſpofing them, that they: may not ogly be 
kept in fafery, butreaty and corventent to be at any time produed, 
iſe," av drcaſion' ſhall require. But 1 will not hereprevent my felf in 
what T may ſay in another Diſcourſe, wherein 1 ſhall makg an- tt 

tempt 9: propoſe fome Conſiderations of the manner of compiling-a\N 
tural and: artificial-Hiſtory, and of ſo ranging and regiftring. its 
Particulars imo- Philoſophical Tables, as may nigkg t em moſt1ſefid 

for the raiſins of Axioms and Theories. © 
Theft Mop ;3 the moſt hazardous Enterprize, tid mn _ moſt 
neceflary'; and that is, to take frich care that the Judgment und the 
Reaſon. of Man ( which is the third Faculty to be repair d and its 
frov'dy-fbould receive ſuch aſſiftance, as to avoid the dangers to 
which # is by nature moſt ſubjefi. The Imperfittions, which Tha at 
ready mention'd, towhith- it is hable, do either belong to the extenty, 
& the goodneſs of its knowledpe ;  #nd here the difficulty is the Arg6-. 
zer, Jenft that which may be thought - a remedy for the a loud 
x deſtrudtive to the = leaft by ſeeking to inlarge our dinaw- 
dbe; ne ſhould render it weak." and uncertain; and aft bei 

too" ſerypulous and exa8i about every Circumſtance of it, we bauld 
enfineaie! ftreiphten'it tv much, IA 
a bob theſe the taiddle wayes eto be taken, nothing. is ibs 
omitted, and yet every thing to paſs a mature deliberation 5 No 
- Intelligence fron Mer: of all Profeſſions, and quarters of the World, 
 tobeſlighted, aydyet all tobeſo ſeverely examin'd;that there retain 
#80 Ow \for- obubt-or | inflabilety | much vigour in admitting; muth; 


EGPS whos above all, much ſlowneſs in deboting; and, 
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ſhyneſs bn. determining, is to be pralifed. The Underſtanding i to 
order'all the inferiour ſervices of the laver Faculttes ; but yet it ia to 
dothisonly as a lawful Maſter, andnot as a Tyrant. - F7 muſt not in- 
cronch won "their Offices, nor take upon it ſelf the employments which 
belong 16 either of them. * It muſt watch the irregularities of the Sen- 
ſes," bit"it muſt not go before them, or prevent their information. It 
_ alftexamine, range, and diſpoſe of the bank; which 3s laid up in the 
Menioty % but it muſt be ſure to makediſtin&ion between the ſober and 
_ yell collefted heap, and the extravagant: Idea's, and miſtaken 
Images , which- there it may ſometimes light upon. So many are the 
links#por! which the true P ploſophy depends, of which.if any one be looſe, 
ar weak , the whole chain is in danger of being diſſols/d ; it is to be- 
gin with the Hands nd Eyes, and to proceed on through: the Memory, 
20 be con tinued by the Reaſon ; 7w07 33 it to fiop there, but tocome about 
io the Hants and Eyes apain, and ſo, by a continual paſſage mo 

fromone Faculty to another , it is to bs maintained in life and ftrengt 
#'much asthe body of man is by 2he circulation of the blood through 1% 
ſevirdl pon. of the body, the Arms, the Fat, the Lungs, the Heart, bf the 

we” 

| Fonce this method were followed vith diligence and attention, there is 
aan: that lyes within the power of human Wit (or which is far more 
Fetal) of human Induſtry , which we might not compaſs ; we might 
hope for "Inventions to equalize thoſe of Copernicus, Galileo, 
Gitie Harvy, and of others, whoſe Names are almoſt loft, that were the 
. Troentors of Gun-powder, the Seamans Compals, Printing, Etching, 
Gravitig; Microſcopes, 8c. but multitudes that ma y far exceed them : 
for even thoſe diſcoveries ſeem to have been the oraduth of ts of ſome ſuch me- 
tho; though but imperfefi ; What may not be therefore expebied from it if 
thoroughly proſecuted? Talking and contention of Arguments would 
foom' be turr/dimo labours ;. all the fine dreams of Opinions, and uni- 
 verfal metaphyſical natures, which the luxuryof ſubtil Brains bas de- 
Ft, would quickly vaniſh, and giveplace to Old Hiſtories, Experi- 
rients* #nd Works.” | And as at firfl, mankind fell by caſting of the 
_ Tree f Enowledgelſo we, their __ may be inpart reſtor'd 
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| bythe ſame way, not only'by beholding and contemplating, but by ta= 
_ too thoſe fruits of Natural knowledge, that were never yet forbidden. 

From hence the World may be afſifted with variety of Inventions, new 
niadter for Sciences may be eollefad, the old improv'd, ' and their ruſt 
rubb'd away ;” and as it is by the benefit of Senſes that we receive all our 
Skill in h oorks of Nature,ſo they alſo may be wonderfully benefited by 

' tit, and maybe guided to an eaſter and more exa6} performance of their 
Offices ; *tis not unlikely, but that we may find out wherein our Sage are 
deficient, and as eaſily find wayes of repairing them. bs. 

The- Indeavours of Skilful men bave been moſt cievinchgt has the 
aſſiſtance of the Eye, and many noble Productions have followed upon it ; 
and from hence we may conclude, that there is a way open'd for advancing 
the operations, not only of all the other Senſes, þut even of the Eye it ſelf;that 
which has been already done ought not to content us,þut rather to incourage 
us to proceed further, and to attempt greater things in the  ſaine and diffe- 
rent wayes. 

Tus not unlikely, but that there may be yet invented PR) a 
belps for the eye,as much exceeding thoſe already found,as thoſe do the bare 
ege,ſuch as by which we may perhaps be able to diſcover living Creatures in 
the Moon, or other Planets, the figures of the compounding Particles of 
matter, and the particular Schematiſms and Textures of Bodtes.. . -. - 

And as Glafles have. highly promoted our ſeeing, ſo 'tis not improba- 
blebut that there may be found many Mechanical Inventions toimprove 
our other Senſes, of hearing, ſmelling, taſting, touching. -*7zsnot 
impoſſible to bear a whiſper a furlongs diſtance, it having been- already 
done; and perhaps the nature of the thing would not make it more im- 

poſſe le, though that furlong ſhould be ten times mukiply'd, And though 
ſome famous Authors have affirm'd it impoſſible to hear through the thin- 
neſt plate of Muſcovy-glaſs; yet Iknow a way.by which tiseaſie enough 
to bear one ſpeak. through a wall a yard. thick. Tt has not been, yet 
thoroughly examin'd,how far Otocouſticons may be improv' 'd, nor what 
other wayes there may be of quickning our bearing, or conveying found 
. through ether bodies then the Air: for.that that is not the only medium, 
[ can aſſure the Reader, that I bhave.by the help of a diſtended wire;propa- 
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pated the faund to a very ' conſiderable diſtance in an inſtant, or wth as 
ſeeminghy quick. a notion as that of light, at kaft, incomparably ſwifter 
theythut; which at the ſame tine was propagated through the Air ; and 
#2 my in a rraight line", » Or dreds, one In one bended i in many 


bye bY are » the three þ perfodt, but that Kigerice, itrention, and 
hl fechanical contrivarices, 'may alſo highly improve them. For 
fonce the\ ſenſe of ſmelling ſeems 16be made by the ſwift pallage of the 
Air ( impregnated with the ſteams and effluvia' of ſeveral adorous 
Bodies through the griſly meanders of the: Noſe whoſe ſurfaces are 

cover d with a very ſenſible nerve , and moiſtned by a tranſuda- 
tion from the procefſus mamillares of the Brain , and ſome ad- 
Joming. glandules, and by the moiſt ſteam of the Lungs, witha Liquor 
convenent for the reception of thoſe effluvia and by the adheſion and 
mixing of thoſe ſteams with that liquor,and thereby affetiing the nerve, or 
perhaps by inſinuating themſelves. into the juices of the brain, after the 
ſame manner, as I bave in the following Obſervations intimated, the parts 
of Salt to paſs through the kins of Eff and Frogs. Since, 1 ſay, ſmelling 
ſeems to be madeby ſome ſuch way, "tis not improbable, but that ſomte con- 
trivance, for making a great quantity of Air paſs quick throughthe Noſe, 
might as much promote the ſenſe of ſmelling, az the any wayes hindring that 
paſſage does dull and deſtroy it. Several tryals I have made , both of 
hindring and promoting this ſenſe.and have ſucceeded in ſome according to 
expeZlation ; and indeed to me it ſeems capable. of being improv'd, for the 
judging of the conſtitutions of many Bodies. Perhaps we may thereby 
alſo judge ( as other Creatures ſeem to do) what is wholſome what poyſon ; 
| ond i ina word, what are the ſpecifick properties of Bodles. 

There may be alſo ſome other mechanical wayes found out , of ſnſbh 
perceiving the efluvia of Bodies ;, ſeveral Inſtances of which, were it here 
proper, I could gine of Mineral fleams and exhalations ; and it ſeems not 
impoſſuble, but that by ſome ſuch wayes improved, may bed covered, what 
Minerals lye buried under the Earth, without the trouble to dig for them ; 
ſomne things to confirm this Conjefure may be found in Agticola, and other 
Writers of Minerals; feoking of the Vepetables that are apt to thrive, or 
pine, inthoſe ſteams. c Whether 


The Prxreract. ' 
Whether alſo thoſe fleams, which ſeen to iſſue out of the Earth, and 
mix with the Air ( and ſo toprecipitate ſome aqueous Exhalations where- 
with "tis impregnated ) may not be by ſome way @efted before they produce 
| R Py ow 8s Js 17 
the effeft, ſeems hard to determine ; yet ſomething of this kind Tam able to 
diſcover,by an Inftrument I comriv'd to ſhew all the minute variations in 
thepreſſure of the Air ; by which Iconſtantly find that before , and during 
the time of rainy weather, the preſſure of the Air is leſs, andin dry wea- 
ther , but eſpecially when an Eaſtern Wind ( which having paſt over 
vaſt trafis of Land is heavy with Earthy Particles ) blows, it is much 
more, though theſe changes are varied according to very odd Laws. 
 ThelInſtrument is this. I prepare a pretty capaceous Bolt-head AB, with 
a ſmall ſtem about two foot fs a half long D C; upon the end of this D 
| Tput on a ſmall bended Glaſs,or brazen Syphon DEF ( open at D, E and'F, 
but to be cloſed with cement at F and E, as occafion ſerves) whoſe ſtemF 
ſhould be about fix or eight inches long, but the bore of it not above half an 
inch diameter,and very even; theſe fix very ſtrongly together by the help 
of very hard Cement, and then fit the whole Glaſs ABCDEF into along 
Board,or Frame,in'ſuch manner,that almoſt half the head A B may lye buri- 
edin a concave Hemiſphere cut into the Board RS; then Iplaceit ſoon 
the Board RS, asis expreſt inthe firſt Figure of the firſt Scheme 3 and fix 
It very firm and ſteady in that poſture, ſo as that the weight of the Mercury 
that is afterwards to be put intoit,may not inthe leaſt ſhake or ſtir it ; then 
drawing a line X Y on the FrameR T, fo that it may divide the ball into 
two equal parts, or that it may paſs, as 'twere, through the center of the 
ball. 1 begin from that, and divide all the reſt, of the Board towards UT 
into inches, and the inches between the 25 and the end E(which need not be 
above two or three and thirty inches diſtant from the line X Y) I ſubdivide 
into Decimals; then ſtopping the end F with ſoft Cement, or foft Wax, I in- 
vert the Frame, placing the head downwards, and the Orifice E upwards 
and by it, with a ſmall Funnel, I fill the whole Glaſs with Quickſilver 3 then 
by ſtopping the ſmall Orifice E with my finger, I oftentimes erect and invert 
the whole Glaſs and Frame,and thereby free the Quickſilver and Glaſs from 
all the bubbles or parcels of lurking Air ; then inverting it as before,[ fill it 
'top full with clear and well ſtrain'd Quickſilver, and having made ready a 
ſmall ball of pretty hard Cement, by. heat made very ſoft, I preſs it into the 
hole E, and thereby ſtop it very faſt; and to ſecure this Cement from flying 
Out afterward,[ bind over it a PO of Leather, that is ſpread over in the in- 
fide with Cement, and wound aboutit whilſt the Cement is hot: Having 
thus faſtned it, 1 gently ere again the Glaſs after this manner : I firſt Jet the 
Frame down edge-wayes, till the edge R V touch the Floor, or lyhorizon- 
tal ; and then in that edging poſture raiſe the end R $; this Ido, that if 
there chance to be any Air hidden in the ſmall Pipe E, it may aſcend into the 
Pipe F, and notinto the Pipe D C : Having thus erefted it, and hung it by 


the hole Q, or fixt it perpendicularly by any other means, I openthe endF, 
EL | |" — _ 
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and by a {mall $pbor Edraw outthe Xercary ſo long,till Ifind the ſurface of- 
it AB in the head to touch exaGly theline X Y; - at which time I jimmedi- 
ately take away the 8yphoz, and if by chance it be run ſomewhat below 
the line/X Y, by.pouring in gently a little Mercury atF, Iraile it again to: 
its deſired height , by this contrivance I make all theiſenfible riſing and fal- 
ling of the Mercury to be viſible inthe ſurface of the Mercury in the Pipe F, 
ank ſcarce any in the head A B.- But becanſethere really is forne ſmall 
chavge-of the' upper ſurface alfo, I find by ſeveral Obſeryations how much 
it riſes in the Ball, and fallsin the Pipe F, to make the diſtance between the 
3wo ſurfaces an inch greater then it was before ; and the meaſure that it 
falls in the Pipe is the length of the inch. by whichT am to mark the parts of 
the Tube F, orthe Board on which it lyes, into inches and Decimals : Ha- 
ving thus juſtned and divided it, I have a large Wheel MN OP, whoſe 
outmoſt limb is divided into two hundred equal parts; this by certain ſmall 
Pillars is fixt on the Frame RT, inthe manner expreſt in the Figure. In 
the middle of this, on the back fide, in a convenient frame, isplaced a ſmall 
Cylinder, '\whoſe circumference is equal to twice the length of one of thoſe | 
diviſions, which T find anſwer toan inch of aſcent, or deſcent, of Mercury : 
This Cylinder T,1s movable on a very ſmall Needle, on the end of whichis | 
| fixta very lightIndex K L, all which are ſo pos'd on the Axis, or Needle, 
that no part is heavier then another : Then about this Cylinder is wound a 
ſmall'Clew of Silk, with two ſmall ſteel Bullets at each end of it G H; one 
of thele, which is ſomewhat the heavier, ought to be ſo big, as freely to 
move toand fro in the PipeF ; 'by means of which contrivance , every the 
leaſt variation of the height of the Mercxry will be made exceeding viſible 
by the motion to and fro of the ſmall Index K L. 


But this 33 but one way of diſcovering the effluvia of the Earth mixt 


3 - with the Air ; there may be perhaps many others,witneſs the Hygroſcope, 


an Iifirument whereby the watery ſeams wolatilein the Air are diſcerned, 
which the Noſe it ſelf is not able to find. This I have deſcrib'd in the 
following Tra# in the Deſcription of the Beard of a wild Oat. Others there 
 areqmay be diſcovered both by the Noſe , and by other wayes alſo. Thus 
- theſmoakk of burning Wood 3s ſmelt, ſeen, and ſufficiently felt by the 
eges + The fumes of burning Brimſtone are ſmelt and diſcovered alſo 
by the deſtroying the Colours of Bodies , asby the whitening of a red 
Roſe + And who knows, but that the Induſtry of man, following this me- 
thod nay find out wayes of improving this ſenſe to as great a degree of per- 

fetlion gs it 33 in any Animal, and perhaps yet higher. os 
'Tiz not improbable alſo,but that Our taſte may be very much improv'd, 
either bypreparing our taft for the Body, as, after eating bitter things, 
Wine.or other Vinous liquors, are more ſenſibly taſted ; or elſe by pre- 
paring 
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paring Bodies for our taft ; as the thſſolving of Metals with acid Liquors, 

make them taftable, which were before altogether inſipid ; thus Lead be- 
comes (weeter then Sugar, and Silver more bitter then Gall, Copper 
and Iron of moſt loathſome tafts. And indeed the buſineſs of this fenſe 
being to diſcover the preſence of diſſolved Bodies in . Liquors-put . on the 
Tonguepri In general to thiſcover that a fluid body has ſome ſolid body difofo'd 
tn it, and what they are; whatever contrivance makes this diſcovery 
improves this ſenſe. In this kind the mixtures of Chymical Liquors af- 
ford many Inftances ; as the ſweet Vinegar that 35 "impregnated with 
Lead may be dr onered. tobe ſo by the affuſion of a little of an Alcalizate 
ſolution: The bitter liquor of Aqua fortis and'S1lver may be diſcover'd 
zo be charg' d with that Metal, by laying in it ſome plates of Copper : 
'Tis not improbable alſo,but there maybe multitudes of other wayes of diſco- 

vering Fr parts diſſolo'd, or diſſoluble in liquors ; and what is this diſco- 

very but a kindof ſecundary taſting. . 

'T34 mt improbable alſo,but that the ſenſe of robin may be bigbl i im- 
prov'd, for that being a ſenſe that judoes:of the: more grofs and robuſt 
motions: of the Particles of Bodies, ſeems capable of being improv'd and 
aſſeted very many wayes. Thus for the diſtinguiſhing of Heat and Cold,the 
Weather-glaſs and Thermometer, which 1have deſcrib'd in this follow- 
ing Treatiſe, do exceedingly. perfe&t it ; byeach of which the leaft waria- 
zions of heat or cold, which the moſt Acute ſenſe is not able to diſtinguiſh, are 
manifeſted This is oftentimes further promoted alſo\by the help of Barn- 
ing-gtalſes,and the like, which collef} and unitethe radiating heat, Thus 
the roughneſs and ſmoothneſs of a Body'is made much more ſenſible by 
the help of a Microſcope, then by the moft tender and delicate Hand. 
Perhaps, a Phyſitian might, by ſeveral other tangible proprieties, diſcover 
the conſtitution of a Buty as well as by the Pulſe, - I do but inftancein 
theſe,to ſhew what poſſubility there may be of many others, and what proba. 
bility and hopes there were of finding them.if this method were followed; 
for the Offices of the five Senſes being to detefi either the ſubtil and curi- 
ous Motions propagated through all pellucid or perfſefily homogeneous 
Boas ; Or the moregroſs and vibrarive Pulſe communicated throuph 
the Air and all aber convenient — ——— flaid or ohd : Orthe 
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-Muvit of Bikes diffoly'd 5s the Air L Or the particles of todkes dif: 
folv'd or diffoluble ;n Liquors, or the gore quick and violent ſha- 


king morion of hear ? n al ering of theſe: whnſoever ofves any wayes pro- 


mote any of theſe kinds of criteria, dves afford a way of improving fome 
one fo | And what a nin}titude of theſe would a diligent Man meet 


with tn bis inquiries * And this for the wo and PR the ſenti« 
tive faculty only. 
Next forthe Memory, or retentive faculty, we may be ffcieh 
| infirufled from the written Hiſtories of civil ations, what great aſſe= 
fance may be afforded the Memory, inthe committing to writing things ob. | 
| feruable innatural operations. F s Phyſtian be therefore accounted the 
. more able in his Faculty, becauſe he haz had long experience and pradtice, 
' the remembrance of whith, though perhaps very imperfef4, ches reoulate all 
bis after aftions : What ought to be thaught of that man, that has not only 
a parſe regiſter of b33 own experience,but 3s grown old with the experience 
of many hundreds of years, and many thouſands of men. 
And though of late , men, beginning to be ſenſible of this convenience, 


8 hawe here 7 there regifired and printed fome few Centuries, yet for the 


2 moft part they are ſet down very Jinch and imperfefily, and, Ifear, many 
8 times not ſo truly, they ſeeming, ſeveral of them, to be deſign'd more for 
"8 Oftencarjon 2her publique uſe : For gut toinftance;zhat they do,for the 
moſt part,omit thoſe Experiences they have made , wherein their Patients 
 bawe miſcartied,jt 3s very eafie to be perceiv/ d,that they do all along hyper- 
bolically extol their own Preſcriptions, and vilifie thoſe of others. Not- 
vibfandh;g all which, theſe kinds of Hiftories are generally efteem'd uſe- 
RM f2), even tothe ableſt Piyfiten. 
# What may not be expetied from the rational or deduttive F aculty 
ack us furmiſht with ſuch Materials, and thoſe fo readify adapted, and 
ang d for uſe,that in a moment, as "twere, thouſands of Inftances, ſerving 
fo Sh iltaſtration,determinarion, or invention, of almoſt any inquiry, 
maybe repreſented eve tothe fight ? - How neer the nature of Axioms 
Ky allzboſe Propoſitions be which are examin'd before fo may Wit 
neſſes ? "And how difficult will t be for any, though never fo ubtil an er« 
rer in Philofophy, to ſcape from beino diſcover d, voy rt bas Indard the 
rouch, and ſo many other FROM e What 
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What kind of mechanical way, .; and phyſical. invention alſo 43 there Te 
"quir 'd,that might not this way be found out ? The Invention of a away1 to 
find the Longitude of places is eaſily perform'd, and that to azgreat per- 
feftion a5 is defir'd, or to as great an accuratene(s as the Latitude of 
places can be fend, at Sea; and perhaps yet alſo to a greater certainty 
then that has been hitherto found, as T ſhall very ſpeedily freely manifeſt t9 
the world. The way of flying in the Air ſeems principally unprafiicable, 
by reaſon of the want. of ſtrength in humane muſcles ; therefore 
that could be ſuppli dit were,[think., eaſie to make twenty contrivances to 
perform the office of Wings : What Attempts alſo I have made for the 
ſupplying that Defeft, and my ſucceſſestherein, which, [think,, are wholly 
new,and not inconſiderable, T ſhall in another place relate. 
 *Tis mot unlikely alſo, but that Chymiſts, if they followed this method, 
might find out their ſo much ſought for Alkaheſt. What an univertl) 
i, which diſſolves all: forts of Sulphureous Bodies, Ihave 
diſcover d ( which has not been before taken notice of as ſuch ) Thave 
ſhewninthe ſexteenth Obſervation. 
What a prodigious variety of Inventions in FRA has this latter 
_ Age afforded, even inour own Bodies,jn the very Heart, by which we Tive, 
| Fa the Brain,which is the ſeat of our knowledge of other things ? witneſs 
allthe excellent Works of Pecquer, Bartholinus, Billius, and many 
others ; and at home, of Doftor Harv y;Doftor Ent,DoGor Willis,Doflo 
Glifſon. InCeleſtial Obſervations we have far exceeded all the An- 
tients,cven the Chaldeans and Egyprians themſelves, whoſe vaſt Plains, 
' high Towers,and clear Air, did not give them ſo great advantages over 
u4, as we have over them by our Glafles. By the help of which, they have 
been very much outdone by the famous Galileo, Hevelius, Zulichem : 
and our own Countrymen, Mr. Rook, Doftor Wren, and the great Orng- 
. ment of our Church and Nation;the Lord Biſhop of Exeter. And to ſay 
10 more in Aerial Diſcoveries, there has been a wonderful progreſs made 
by theNoble Engine of the moſt Illuſtrious Mr. Boyle,whom it becomes 
me to mentian with all-honour, not only as my particular Patron,ut as the 
Patron of Philoſophy it ſelf; which he every day increaſes 2 bis La- 
bow: and adorns by his Exantpl 6. 
| The 
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'be got / ſucceſs of all theſe great Men,and many others, and the naw 
inoly. great ks: moſt. of their and divers other Inventions, 
:-lfrom the beginning world have been, as. twere, trod on, and. 
| yet rot: ; minded till theſe Ng inquiſitive Ages ( an Argument that there 
may be yet behind. multitudes of the like ) puts me in mind torecommend 
ſuch Studies,and the proſecution of them by ſuch methods, tothe Gentlenien 
of our Nation,whoſe leiſure makes them fit to undertake, and the plenty 
of their fortunes to accompliſh, extraordinary thingsin this way. And I 
do;not onlypropoſe this kind of Experimental Philoſophy 24 amatter of 
_ bighrayture and delight of the mind, but even as a material and ſenfi- 
ble Pleaſure. . So vaſt is the variety, of ObjeQs which will come under 
their InſpeNtions, ſo many different wayes there are of handling them, ſo 
great is the ſarisfaQtion, of finding out new things, that [ j Jo compare 
the contentment which they will injoy,not only to that of contemplation, 
but even to that which moſt men prefer of the very Senſes themſelyes. 
And if they mill pleaſe to take any _incouragement from. ſo. mean 
_ and þ imperfect ? endeavours as mine, upon my .0wn experience, I can 
aſſure them, without arrogance, That there has not been any inquiry or Pro- 
blem in Mechanicks, that I have hitherto propounded to my ſelf, but by a 
certain method. ( which 1 may on fome other opportunity explain ) I have 
been able preſently to examine the poſbulity of it ; _ and if ſo, as eaſily to ex- 


copitate divers wayes of performing it : And indeed i is poſſuble to do as 
much by this method in Mechanicks, as by Algebra car be perform'din 


Geometry. Nor can 1 at all doubt, but that the ſame method is as ap- 
plicable to Phyſical Enquiries , and as likely to find and reap thexce as 
plentiful a crop of Inventions ;, and indeed there ſeems tobe no ſubjedt ſo 
| barren but may with this good hudbandry be highly improv'd. 
 .... Toward the proſecution of this method in Phyſical Inquiries, I have 
ere and there pleaned ap an handful of Obſervations, in the colleftion-of 
oft of which Image uſe of Microſcopes, and ſome other Glaſles and In- 
ſtruments that i improve the ſenſe 3, which way T have herein taken, not 
that there are not multitudes of uſeful and pleaſant Objervables, yet uncol- 
 efled. obvious enough without the helps of Art , but only to promote the uſe 
of Mechanical belps for the Senſes,both 1 in the furoging the __y viſuble 
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6 tie Þacb adL = 
;rtif for r the hſov very of muy others hitherto unknown, tif ts Npoke 
* 160th rank Conquerey-to be rfſefied that we have 90h yet overcome ne 
York whey there are fo many others wo be dj jſcovered, every obs 
Mprovement of Teleſcopes of Microſcopes producing new > Worlds ond 
Terr-Inevpnts $0 our few. © | 
' The Glaſſes Wed were of our Emplith make; bat though very gf of th 
kind, '5et far ſhort of what might be expebied, cond we onte'find « may of 
RE Glaſſes Eftiptizal, or of ome more trae ſhape ; for though buth 
_ Mie , #{ Teleſcopes, ai theymw ave, mill mipniſit'tn Objefs 
1 thouſand times bioper then it '»ppears tothe 1mketl oye; 
ves bog cn of the Objeft-glaſſes are ſo very ſmall,that very few Riys 
tre edmitted, and even of thoſe few there are fomany falſe, that the Ohjef 
appears dark and indiltintt : And indeed theſe inconveniences are futh, us 
feet infeparable from Spherical Glaſſes, even when moſt exaBily made;But 
thewdy we brve hitherto made ufe of for that purpoſe 3s ſo imperfett,thatſtbere 


may be perhaps ten wrought before one be made wlerably good, and muſt of | 


ent aedle- lex dy bl wig fs one from another, which is 
an Argument ;that the way hitherto uſed #n,at Teaftvery uncertain. So that 


iſe Ghats hev : dub] do: the one. that very few of them are exattly 
tyze wrought ; theother, that even of theſe that are beft among them, none 
will adnit'a fuſfeient number of Rayes to magnfie the Oljett beyond # 
 efeteriinatt bioneſl. Apainſt whith Inconventences the only Remedies 7 
Guve Bitbihco met with are theſe. | 


"Firſt, "I Microfeapss { where the Objee we view isncar and hs our 
pope belt way of making it appear bright in the Glaks,isto caſt a great 
TERED means of renorx i ore ey rs hin 
rure har very ital ere willthroag in ent 2s 
Obj wil by pela tu indure to be magnifi'das much again as it wou] 
be' e wayfor doing whichis rhis. Tmake-chotce of fome 
Tonkin his one wind op wo the Sourh , and at abitthreeey- 
foot diſtance from this V indow ,0n a Table, I place my roſcepe,and 
thenſo place exfhet a krowde OHNE LOWE ora very Danes clear rs 


bP ; _ ſo a ap light, m— 
___ may 
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may oot finge or burn the Paper. - Inſtead of which) Paper there iay lag. 
rough by rn rubb'd on aflat Tool withvery'fine fand, this will, if the” 
$ hear bo letfurely calt on it, indure 3 much greater degree of heat, and gan-- 


light of the Sun, or of a Window, may be fo calt on an ObjeRt, asto riiakeit 


twice as light as it would otherwiſe be without it, and that withour anyin- 
conyenience of. glaring, which the immediate light of the gum is ver at tg: 
IVC jets; for by this means the. light isſo | he 11yſed, 


. create in moſt | | 
that all partsare alike inlightned;; but when the immedia tof the Sun: 
 fallson it, the reflexions from {ome few parts are lo vivid, that they drowy- 
the.appearapce of al the other, and are themſelves alla, by reaſan of the in- 
equality of light, indiftin@, and appear only radiant ſpots.” ©. 
E Ratberenls the light of the Sun, and alfo that of a Window, is in 2 cooti-, 
' nual yarjation, abd {0 mapy wy cannot be view 'd long enough by them 
to be throughly examin'd ; beſides that, oftentimes the Weather i {þ dark 
and cloudy, that for many dayes 2 wp nothing can be yiew'd: And be-- 
cauſe alſo there are many Qbjects ta be met with ja the night, which cannat 
ſo conveniently be kept perhapsull the day, theretoreto procure and. caſta 
ſufficient quantity of ſight on an ObjeCtin the night, 1 thought of, and often 
uſed this, Expedient, SUITED, t \ {4b | 
Iprocur'd me a ſmall Pedeſtal, ſuch as is defcrib'd inthe fifth: Figure of 
the firſt Scheme on the fryall Pillar A B, pf which were two movable 
Armes CD, which by means of the Screws EF, I could fix in any part of 
the Pillarz on the yndermaſt of thele I plac'd a;pretty large Globe of Glaſs 
G, .fill'd with exceeding clear Brine, ſtopt; inverted, and fixt in the manner 
viſible in the Figure ; out of the fide of which Arm proceeded another 
Arm H, with many joynts 5 to theend of which was taſtned a deep plain 
Convex glaſs I, which by meansof this Arm could be moved-ta and fro, and 
fixt in any poſture. On the upper Arm was placed a fmal! LampRK, which 
could be ſo mov'd upon the end of the Arm , as to. be ct ina fit poſture to 
give light through the Ball : By means of this Inſtrument duly plac'd , asis 
Exprelt in the Figure, with the ſmall flame of a Lamp may be caſt as great 
and convenient a light on the Object asit will well indure;and being always 
conſtant, and to be had at any time, I. found moſt proper for drawing the 
re ET NINOns of thoſe ſmall Obje&s I had occafion to obſerve. 

. Noneof all which ways (thoughmuch beyond any other hitherto made 
yie of by any I know ) do afford a ſufficient help, but after a certain 
degree of magnitying,they leave us again jn the lurch, Henceit were very. 

efirable, that ſome way were thought of for making the ObjeQ-glak of 
fach a Figure as would conveniently bear a large Aperture. 


 - fs for. Teleſcopes, the onh improvement they ſeem capable of, is the 

increaſing of their length ; for the Objeft being remote, there is no thought 

of giving it a greater light then it has ; and therefore to augment the 

Aperture, the Glaſs 'muft be ground of a wery large ſphere ; for, by that 
oy 


means, 


"The Sheba 


meansgbe "IO the Glaſs be, the bigger aperture will it bear jf the Glaſſes 
be of .an equal goodneſs in their kind. Therefore .a ſix will indure a 
much larger Aperture then a three foot Glaſs; and a ſixty foot Glaſs will 
proporti ably bear a greater Aperture then a thirty,and will as much ex- 
cel it alſo as @ ſox foot does a three foot, - as I have experimentally bſeru'd 
in one of that length madeby Mr. Richard Reives here'at London, 
which will bear an Aperture. above three inches. over , and yet make 
the Ohje&i proportionably big and diflinG , whetecs there are very 
few thirty foot. Glaſſes that will indure an Aperture of more then twoin- 
ches over, - So that for Teleſcopes , ſuppoſing we had a very ready way 
of making their Objeti Glaſſes of exaHily ſpherical Surfaces, we might, by 
increaſing the length of the Glaſs, na the 0b ett to any aſſignable big- 
neſs. And for performing both theſe, Tcannot imagine any way more ea- 
ſre,and more exa6i, then by this following Engine by means of which, any 
Glaſſes,of what length ſoever may be ſpeedily made.t ſeems the moſt eaſie, 
becauſe with one and the ſame Tool may be with care ground an Obje 
Glaſs, of any length or breadthrequiſite, and that with very little or no 
trouble in fitting the Engine , and without much skill in the Grinder. 


It ſeems to be the moſt exati, for to the very laſt ſtroke the Glaſs does 
regulate and refifie the Tool toits exaft Figure ; * andthe longer or more 
the Tool and Glaſs are wrought together, the more exaft will both of them 
be of the defir d Figure, Further, the motions of the Glaſs and Tool ds 
ſo croſs each other , that there is not one point of eithers Surface. but has 
thouſands of croſs motions thwarting.it , ſo that there can be no kindof 
Rings or Gutters made either in the Tol or Glaſs. 


The contrivance of hi Engine 1s, onl to: make: the ends of two Large 
Mandrils 10 tomove ,: that the Centers of them may be at any convenient 
diſtance afunder , and thatthe-Axis of the Mardrils lying both in the ſame 
plain produc'd, may meet each other in any aſſignable Angle ; both which 
requilites may be very well perform'd by the Engine deſcrib' din the third 
Figure of the firſt Scheme ; where AB lignifies the Beam of aLath fixt per- 
pendicularly.or Horizontally,\C.D the two Poppet heads, fixt at about.two 
foot diſtance, 'EF an Iron 4azdril,whoſe tapering neck F runs in am-adapt- 
ed tapering braſs Collar; the other end Eruns on the point of a Screw G3 

"Ina convenient:place of this is faſtned H a pully Wheel, and into the end, of 
it,that comes through the Poppet head C,. is ſcrewed: a Ring of a hollow 
| Cylinder K, or fore other conveniently ſhap'd Tool, of what wideneſs ſhall 
| be 


PO LES 


A thought moſt proper for the cize of Glaſſes , about which itis to be im> 
ploy'd:; As, for Objett glaſſes, between twelve foot and an hundred foot 
long , the \Ring may be about ſix inches over, or indeed ſomewhat 
more for thoſe longer Glaſſes. It would. be' convenient alſo, and not 
very chargeable, to have four of five ſeveral Tools; as one for all Glaſſes 
betweenan inchand-a foot; one-for all Glaſſes between a foot and ten foot - 
long,.another for all between ten and an hundred,a fourth for all between a 
hundred and a' thouſand foot long; andif Curioſity ſhill ever proceed fo 
far,ovefor all lengths between a thouſand and ten thouſand foot long.; for 
indecd the principle is ſuch,that ſuppoſing the Mardrils well made;and of a 
r00d length, and ſuppoſing great care be uſed in working and poliſhing 
Jet] ſee no reaſon, but that a Glaſs of a thouſand,nay of ten thouſand foot 
long, may be as well madeasone of ten; forthe reaſon is the ſame,ſuppoſing 
the Maridrils and Tools be made ſufficiently ſtrong, ſo that they cannot 
bend; and ſappoſling the Glaſs, out of. which they are wrought, be capable 
of ſo great a regularity in its parts as to refraction :. this hollow Cylinder K 
is tocontain the Sand, and by being drove tound very quick to and fro by 
means of a ſmall Wheel,which may be moy'd with ones foot, ſerves to grind 
the Glaſs : The other 44anaril is ſhap'd like this, but it has an even neck in- 
ſtead of a taper one,and runs 1n a Collar, that by the help of a Screw, and a 
zoynt made like M in the Figure, it can be {till adjuſtned to the wearing or 
waſting neck : intothe end of this Mardril is ſcrewed a Chock N, on whick 
with Cement or Glew is faſtned the piece of Glaſs Q that. 1s tobe form'd; 
the middle of which Glaſs is-to be plac'd juſt onthe edge of the Ring, and: 
theLath OP is to beſet and fixt (by means of certain pieces and ers, 
the manner whereof will be ſufficiently evidenc'd by the Figure ) in ſuch 
- an Angle asis requiſite to the forming of ſucha Sphere as the Glaſs is de- 
fign'd tobe of; the geometrical ground of which being ſufficiently: plain, 
though not heeded before, I ſhall, for brevities ſake, paſs over. This laſt 
Mandrilis to be made ( by means of the former, or ſome other Wheel ) to 
run round. very ſwift alſo, by which. two crols motions the Glaſs cannot 
chule (if care be usd ) but be wrought into a moſt exaGtly ſpherical 
Surface. | * - | 


But becauſewe are certain, from the Laws of refration ( which 1 
T have experimentally found tobe ſo,by an Inſtrument T ſhall preſently de- 
ſeribe ) that thelines of the angles of Incidence are proportio- 
nate tothe lines of the angles of RefraQion, therefore if Glaſſes could 
be -made of thoſe kind of Figures, or ſome other, ſuch asthe moſt incomipa< 
rable Des Cartes has invented, and demonfirated in his Philoſophical and 
Matbeniatical Works,we might hope for a much greater perfedtion of Opticks 
then can berationally expefied from ſpherical ones; for though,c#teris pa- 
ribus, we find, that the larger the Teleſcope 0hjeci Glaſſes are, and the 
ſhorter thoſe of the Microſcope, the better they maghifie, yet both of them, 
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beſide fuch determinate dimenſrons , are by certain inconveniences rendred_ 
unuſeful ; for it willbe exceeding difficult to make ond manage a Tube 
| above an hundred foot long, and it will be as difficult to inlighten an. 

Objet leſs then an hundred part of an inch diſtant . from the Otyedt Gloſs. 
'  T have not as yet made any attempts of that kind, thuugh F know two or 
three wayes,, which, as far as T have yet conſidered, ſeem very probable,and 
may invite me to make a tryal as ſoon as Thave an opportunity, of which I 
may hereafter perhaps acquaint the world. Inthe Interim, I ſhall deſcribe 
the Inflrument Teven now mention'd, by which the refraftion of all kinds 
of Liquors may be moſt exafly meaſur d, thereby to give the curious an 
opportunity of making what further tryals of that kind they ſhall think. 
requiſite to any of their intended tryals ; and to let them ſee that the laws 


of Refrattion are not only notional. | | | 
The Inſtrument conſiſted of fiveRulers , or long pieces placed together, 
after the manner expreſt in the ſecond Figure of the firſt Scheme, where 
AB denotes a ſtraight piece of wood about fix foot and two inches long, 
about three inches over, and an inch and half thick . on the back fide of 
which was hung a ſmall plummet by a line ſtretcht from top.to bottom, by 
which this piece was ſet exaCtly upright,and ſo very firmly Ft z inthe mid- 
| dle of this was made a hole or center, into which one end: of a hollow cy- 
lindrical braſs Box CC, faſhion'd asT ſhall by and by deſcribe, wasplac'd, 
and could very eafily and truly be mov'd to and fro ; the other end of this 
Box being put into, and moving in, a hole made in a ſmall arm DD; into 
this box was faſtned the long Ruler EF, about three foot and three or ſour 
inches long, and at three foot from the above mention'd Centers P ÞP was 
a hole E, cut through, and crofs'd with two ſmall threads, and atthe end of 
it was fixt a ſmall fight G, and on the back fide of it was fixt a ſmall Arm H, 
with a Screw to fix 1t in any place on the Ruler LM ; this Ruler LM was 
mov'd on the Center B ( which was exactly three foot diſtance from the 
middſe Center P ) and a line drawn through the middle of it LM, was 
divided by a Line of cords into ſome {ixty degrees,and each degree was ſub- 
divided into minutes, fo that parting the croſs of the threads inE upon an 
part of this divided line, I preſently knew what Angle the two Rules & 
and EF made with each other, and by tuning the Screw in H, I conld fix 
them in any poſition. The other Ruler alſo RS was made-much after the 
fame manner, only it was not fixt to the hollow cylindrical Box, but,by means 
of two ſmall braſs Armes or Ears, it moy'd on the Centers of it ; thisalſo, 
= ago of the croſs threads in the holeS, wats, a Screw in K, could be 
faſtned on any divifionof another line of cords-of the ſame radius drawn on 
0 


| by that means, the Angle made by the two Rulers, AB and 
RS, was alſo known. The Braſs box CC in the middle bones #- very 
dc 


NO. And 
much like the Figure X, that is, it was a eplnanca Box ſtopp'd cloſe at &- 


ther end,off of which a part both of the fides and bottomes was cut out, fo 
| | that 
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chi Bev when the Pipeand that was, be begs it, would contain'the 


Water when fill'd half full, and wauld likewiſe,” without running over, in- | 
Hos ; 4 pets by Er 6 that'd? nk greateſt re aGionbf 
Water; indo more; without runniugover: The RuleptF was fike very faſt 
rothepipeſſ ſothat the, Pipe V. direfted the lengthof;theRulerE F, and 
the Box and Ruler ' were mov'd 'on the Pin'TT, fo as to make any defi: 
rable At fs the Ruler, A B. The bottom. of, this Pipe V was ſtop'd 
with a {mall-piece of exactly plain Glaſs , which, was .plac'd exattly -per- 
pendicular to the Line of BireSlon: or xi, of the Ruler EF... The Pins 
allo. TJ; were drill'd with ſmall holes through the 4xis,and through thoſe 
holes was ſtretchr and faſtned a ſmall Wire. There was likewiſe a ſmall 
Pipe of Tin looſly put ;on.upon the; end of V, and reaching ; pi Th the 
GghtG 3. the, uſe of. which was only to keep any falſe Rayes of light from 
paſſing through the bottom of V, and only admitting ſuch to pals as pier- 


ced through the" fight, G : All things being placed together in the manner 

deſcrib'd.in.the. Figure; that is, the Ruler A B being fixt perpendicular, 1 

fill'd the Box CC with Water, or any other Liquor, whoſe refra&tionT in- 

teridedito tiy ,, till the Wire paſſing through the middle of it were juſt co- 

vered.:,;thenI moved and fixt the Ruler F E at any aſſignable Angle, and: 

placedthe flame of. a Candle juſt againſt the fight G ; and looking through 

the ſight], :I moved the Ruler RS to and fro, till I perceived the light paſ- 

ſing through G to be covered, as 'twere, or divided by the dark Wire paſ- 

fing through PP: then turning the Screw i: K, I fixt it in that poſture: 

And through the hole S, Iobſerved what degree and part of it was cut by 

the croſs threadsin $. And this gave me the Angle of Inclination, APS 

"38 anſwering to. the Angle,of Refraction BP E:: for the ſurface of the Liquor 

28 - 1n theBox wil) be alwayes horizontal ,, and conſequently'A B will be a 

| perpendicular to it 3 the Angle therefore APS will meaſure, or be the 

Angle of Inclination inthe Liquor 3 next E PB muſtbe the Angle of Re- 

fraction,for the Ray that paſſes through the ſight G, paſſes alſo perpendicu- 

larly through the Glaſs Dzaptragme at F, and CRONE 2 perpendi- 

cularly through the lower ſurface of the Liquor contiguous to the Glaſs, and 

therefore ſuftersno refraCtion till it meet with the horizontal ſurface of the 
Liquor in ;C C, whichis determined by the two Angles. 


» |By means»of this. Inſtrument 1 can withlittle trouble, and a wery 
ſmall quantity of a#y Liquor, examine, moſt accurately, the refraftion 
of it... not, only for one inclination, but for all; and thereby am inabled 
to make very acchrate Tables ; ſeveral of which Thave alſo experimentally 
made,and find, that Oyl of Turpentine has a much greater Refra8tion 
thenSpirit of Wine, though it be lighter ; - and that Spirit of, Wine 
has a greater Refraftion then Water, though it be lighter alſo ;* but that 
falr Water alſo has a greater Refraftion then freſh, thoughit be heavier : 

. but Allutn water has a hs refraftion then common! Water; though hea+ 
vier alſo.So that 71 ſeems,as to the refraftion made in a Liquor, the ſpeci- 
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which the ſmall &d'vf the Tube was ferew'd 3-by means of which ban 
vance Icould place afill fix the. Tube in what. ag which: for 
Tan Mo was exceeding neceſfary ). an gol! exadtly 
to 

' For placing the Objeft,t made this orttivances 8 cok Pa & Hh of a ſtall 
Linker Staple H H, 1 lofaſtned. a round; Plate I, : vo it might be 
we: 'd . round upon Its Center? K, and poing*- pretty mf Ent ſtand 
fixt In any poſture it was ſet.3 on the ſide 27 this he fixt'a.. fond Pillar'P, 
abvut three quarters of anincth highs and gab topof: this was thruſt 
a ſmall Iron pin M, whoſe top. Ju {toad over t Cepter of the Plate 3 6h 


this top Tfixe a ſina}] ObjeR, 3 by tmeans of theſe cohttivanoes1 was able 
eo turn it into al} kind of politioH, both to.my ky, and the Light3 for by 


moving round the ſmall Plate on its center, I could move it one way, and 

turning the PinM, I'<0uld thove it ahothet way, and this withoiit ſtirring 
the Glaſs at all, or atleaſt but very little : the Plate likewiſe I could; move 
to and iro to any-part of the Pedeſtal ( which 1n-many caſes was very con- 
venient,) and fax it alſo, in any Poſition, by meays of 3 Nut 'N” which was 
ſcrew'd on upon the ſower patt of the Pillar CC. All the other Con- 
trivancesare obyious cnough from the draughtand will need no deſcription 


- Now though this were the Infirument I mace moſt uſe. of, yet I have 
made ſeveral other Tryals with other kinds of Microſcopes,” "which both 
for matter and form were very different from tonumont ſpherical Glaſſecs, 
I have made a Microſc cope with" ont piece of Glaſs," both whoſe ſurfaces 
vere plains. * F'Birve made arnetheronly with's plano concave, withoke 
any kind of refleBtion, divers alſo by'meams'of refieRtion. Thou mhade 
others" of Waters, Otis,” Refins', Sales, Arſenick, Oyls, hd nith 
divers other mixtures of watery: hid oyly Liquors. * Andindiedihi 
ſubjett3s cap le 'of 2 great oariety ;"but' Yod generally More more uſt 


fulthen beroieh Wade it Bree Glaſs, fach a3 Thats alrtady te: 
4, ns | What - 


a HAT 
-1 What thethings are Tabſerv'd, the jollowing deſcriptions mill manifyt ; 
it btief, Hey were either exeeding ſmall Bodies, of excecding fmall 
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if indbelof ſome mort then I mas willing there ſbuld be; hich 'was 
med by my, firſt Titentions to print. s much. greater nuniber thin 


e frrnce' fone time to compleat. Of Fuch therefore as Thad, ſoles 


7d JB few,of every Head, which for ſome particulars ſeed moſt ob 
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 ferwable; rejefling the reftias\ ſuperfluous to the preſent Dean. 
""WBeriack of the delment! Sijeis aregte ollming ſeries an 
next toeach will inform,of which I ſhall bere, only once for all, add, That 
ar Hroers of them the Gravers have pretty well follow d my direfions and 
draughts ;,.and that in making of them, 1 indeavoured ( a for as [yas 
able )' firſt-to- diſcover the true appearance ,. and next to make a plain re- 
preſentation of it. This Tmention the rather , becauſe of theſe kind of 
Objefts :there.is much more difficulty to diſcover the. true ſhape ,, then of 
Woe vile the noked ej, he ſame Ohjefs foming quite difioing, 5s 
one poſation. tothe Light, from what it really is, and may be diſcover d 
in another.” | And therefore T never began to make any draughs before by 
rat riantiatns in Tora lights, and in ſueal pots 19th 
lights, I'had diſcover'd the;true form. For it is exceeding difficulf in 
ſome Ohjefts', to diſtinguiſh between-a prominency and a deprefſion, 
between 4 Ahadow andablack ſtain, ora refleftion and awhiteneſs 
in-the calour.;. Refides, the tranſparency. of maſt Objefds renders them 
yetmuch more difficult then if they were opacous. . The Eyes of a.Flyin 
one kind of light. appear aJmoft like a Lattice, drilld through with ahun- 
darice of fmall boles ; which probably. may be the Reaſon; why the Ingert- 
a6 Dr, Power. ſeams to-fnpſe them Juch. - In the Sunſbin they 
Gke-d. Surfate cover d-with golden Nails; in onather poſture.Jike, a Sur- 
fact. cover'd with Pyramids ;, in another with Cones ;, and in other po 
Weciea:'on the Objeti, by thoſe means Thave alreach deſerid d. 


The Patracy. 
© Hiid this mas widertaken in proſecution of the Deſign whith the ROY: | 
AL- SOCIETY bas propos dto'it ſelf. For the Members of the Aſſembly ha- 
ving before their eys ſomany fatal Inflances of the errors arid fa Iſbaods,;n which - 
y greateſt part of mankind has ſo long wandred, becailſe they rely d upon the 

ength of humane Reaſon alone, have begun. anew'to..correc all Hy- 
es by ſenſe, as Seamen' do their dead Reckonjngs by Celeſtial 
Obſervations;and to this purpoſe it Þas been their printipal indeavour to en- 
large & ſtrengthen the Senſes by'Medicine;and by ſuch outward Inſtrys 
ments'as are proper for their particular works, - By this means they find ſore 
8 reaſon to ſuſpeft,that thoſe effecis of Bodies which have been commonly attri- 
L | buted to Qualities, and thoſe confeſs'd to beroceult, . are perform'dby the 
i ſmall M achines of Nature, which are not to be diſcern'd without theſe belps; 
ſeeming the meer produtts of Motion, Figure,and Magnitude; and that the 
Natural Texcures, . which ſome-call the Plaſticktaculty, may be made in 
Loonis;which a greater perfeBtion of Opticks may make diſcernable by theſe 
Glaſſes;ſo as now they are no more puzzled about them.then the vulgar are to 
conceive,howTapeſtry or flowred Stuffs are woven. And the ends of all theſe 
Inquiries they intend tobe thePleafure of Contemplative minds, but above 
all ghe eaſe and diſpatch of the labours of mens hands.They do indeed neg- 
left no opportunity to bring all the rare things of Remote Countries within the 
compaſs of their knowledye and pradlice.But they ſtill acknowledg their moſt 
uſeful Informations to atiſe from common things, :iand from diverſitying 
their moſt ordinary operations upon then, They domot wholly reject Enperi- 
ments of meer light and theory ; hut they principally aim at ſuch, whoſe 
Applications will improveand facilirate the preſent way of Manual Arts. 
Andthough ſomemen, who are perbaps taken up about leſs honourable Em 
ployments, arepleas d to cenſure their. proceedings, yet they can ſhew more 
fruits. of their firſt three years, wherein they baut aſſembled, then any othet 
Society. in Europe can for a much;larget:ſpace of time.'Tistrue, ſuch uns\ 
dertakings as theirs do commonly ineet. with ſal incouragenient ,. betauſe. 
men.ar6 generally rathet taker! with the plaufible and diſcurfivegthen the 
real and he fold part of Philofophy'; yet by the gaod fortune of -olieir inftitu- 
2ion,in an Ageidf dll ithers the moſt inquiſitive,zhey have been aſſiſted by the 
contriburion _—_— ef very inany ofthe chief N obiliry atid ns 
| g att 


The 'iPrxErace. 
mdothers,who are FI of the moſt confiderable in their ſeveral Pr rofeſſions. 
But that that yet farther coroinces me of the Real eſteem that the more {e- 
Tiouspart of men; have of this Society,js, that ſeveral Merchants,yntn who 
ai in earnefiCwhoſe 0bjefi 3s meum @tuum,zbat great Rudder of humane 
offairs)bave adventur'd conſiderable ſums of Money to putin pratiice what 
Joe of our Members have comrived, and bave continued ſtedfaſt in their 
 gtod opinions' of ſuch Indeavours, when not one of a hundred of thewulpar 
have believed their undertakings feaſable. And it is alſo fit to be added yhat 
they have one advantage ieulle to themſelves that very many of their num- 
ber are men of Crinerts and Traffick ; which is a good Omen, that their 

 ettenpts will bring Philoſophy from words toa&ion, ſeeing the mer: fl _— 
aſs have had Pr great a'ſbare in their. firſt foundation. ey 
Anal of this kind Tought not to conceal one particu InGenerofity phi more 
nearly concerns my ſelf. It 33 the munificence of Sir JohnCutler,jn endowing 
# Lefure for the promotion of Mechanick Arts,to be governed and divefled 
byThiSociery ThisBounty I mention for the Honourableneſs of the thing it 
felf,and for the expedlation which T have of the efficacy of the Exaraple ;for 
ttcannot now be objefied to them.that their Deſigns will be efteemed frivolons 

 andlvain, when &y have ſuch a real Teſtimony of the Approbarion of 
a Man that #4 fuch'an eminent Ornament of this renowned City, and on, 
who, by the Variety, and the happy Succeſs, of bjs negotiations, has'Shven 
evident proofs,” that be'is not eaſit to be dec d. This Gentleman\bas'well 
obfery'd, what the Ares'ofiHife have been too longimapriſon'd inthe dark. 
ſhops of Motbncichy themſelvesy there hindred'from growth plher | ig 
rorunce.or ſfelf-intereſt:and be has bravelyfreed them fron theſe incoxy 
ences:He hath not only obliged Tradeſmen,but Trade it olfHd fan he's 
work. "that ix worthy of London, - _— the chief\ City of Commitrce 
in:ibe world the right way how Commerce improvd. #7 have relftudy 
ſeen nuny other great ſigns of Liberoliy: jets rg mint, rom the ame 
kand:For. by bus diligence ubwt rheCorporation Gorksl 
rableSubſoriptions forthe Building of S3;Paul's;by Bus charutD isburſ- 
ment for thereplanting of tyeland, ail by wiany other fuch | 
be bus foewn by what means be indeavo EA ae 
NEG as Hat which becurne onefthonileli Citizens 


of 


2 The Prrrace. 
f our Notion to accompliſh, feetng one of the wiſeſt of our Stateſmen,the 
Lord Verulam, firſt orepounded it, 

But to return to my Subjefi, from a digreſſ on, which, I hope.ony Reader 
vill ps ardon me, ſeeing the Example is 'ſo rare that Iean make no more fuch 
chris If theſe my firſt Labours ſhall be any wayes uſeful to inqui- 
ring men, 1 muſt attribute the incovragement and promotion of them to a ve- 
ry Reverend and Learned Perſon, of whom this oyght in juſtice to be ſaid, 
That there | is ſcarceany one Invention, which this Nation has pro- 
duc'd'inour Ape, but it has Tome way or other been ſer forward by 
his aſſiſtance. My Reader, {betientnull quickly gheſs, that it is Dr. Wit+ 
kins that I mean.He i5indeed a man born for the good of mankind,and for 
the honour of bis Couutry. Jn the ſweetnels of whoſe behaviour,jn the 
calmneſs of bis mind, inthe unbounded goodnels of bi4 heart, we have 
an evident Inſtance, what the true and the primitive unpaſſionare Religi; 
on'w#5, before it was ſowred by particular FaQtions, [n a word, his Zeal 
has been fo conſtant and effeftual \in advoncing all good and profitable 
Arcs,that. as one of the Antient Romans ſaid of Scipio, That he thanked. 
God thatthe was a Roman ; becauſe whereeyer Scipio-had been born, 
therchad been the ſear of the Empire of the world : So may I thank. 
God. that Dr. Wilkins was an Engliſhman, for whereever he had lined, 
there bad been the chief'Seat of generous Knowledge and true Philoſo- 
'phy. To the truth of thiaghere are ſb many worthy men living that will ſub- 
ſcribe, * that 1 am confident, mhat 1 bave bere \faid,. will not be look'd upon; 
by any ingenious wy" a a'P Fandgyrick, but only; 4 a real wh 
m—_ 13. © \ 
"By the Adviea bs Excellent man 4 firf et upon this Eaterpriin Jet 
fill came to it with much RetuBtancy pecauſe was to follow the footſtepsof 
fo emiment a Perfon' as Dr, Wien ," who was the firft that attempted giy 
thing of this nature ; whoſe original draughts do now makgoneof the (dria- 
ments of that great Collefion of Rarities in the Kings Cloſet. 7his Ho- 
nor, which his firſt beginnings of this kind hawe receiv d, to be admitted in- 

to the-moſt famous place of the world.did not ſo much incourage, as the ha- 
zard of coming after Dr. Wren did affright me ; for of him Imuft affirm, 
that,” nce the time of Archimedes, there ſcarce ever met in one man, in ſo 
| great 


| on 
#®.. 
Ls 
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great a perfelion, ſuch a Mechanical Hand "and fo Philoſophical a 
Mind. 


 Butat laſt,being Afered both by Dr. Wilkins,and Dr. Wren ln; 
that he bad given over his intentions of proſecuting it, and not finding that 


there was any elſe deſign'd the purſuing of it 1ſet upon this fright and 
was not a little incourag'd toproceed in it, by the Honour the Royal Society 


was pleas d to favour me within approving of thoſe draughts (which from 


time to time as Thad an opportunity of deſcribing) Ipreſented to them. And 

particularly by the Incitements of divers of thoſe Noble and excellent Per- 

fons of it, which were my more eſpecial Friends,who were not leſs urgent with 

me for the publiſhing, then for the proſecution of them. 

- - After Thad almoſt compleated theſe Piflures and Obferuations (ha- 
ving bad divers of them ingraven , and was ready to ſend them tathe 


 Preſs') Twas informd,, irmoge the Ingenious Phyſtian Dr. Henry Power 


bad made ſeveral Microl, copical Obſervations, which bad I not afterwards, 
upon our interchangably viewing each others Papers, found that they. were 
for the moſt part differing from mine, either in the Subjefi it ſelf, of in the 
particulars taken notice of ; and that his deſign was only ts print Obſer- 
vations without Pifiures,T bad even then ſapprefied what Thad fo far pro» 
ceded; in. But being further excited by ſeveral of my Friends, in comply- 
nee with their opinions, that it would not be unacceptable to ſeveral inqui- 


Ptive Men, "and hoping "alſo, that 1 Should thereby diſcover ſomething 
*Naw to the World, I have at length caſt in my Mite; into the vaſt Treaſu- 


wif A Philoſophical Hiſtory. And it'v4. my hope, 2s well as belief, that 


e my Labours will be no more comparable to the ProduQions of - mary 
her Narucal Philoſophers, who are;now every where buſie about. greater 


this; ws ; then my little Objefts are tobe. compar'd to the. greater and ve 
gutifu, Works of Narure, A Fles, Gs USO te AE 
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great a" perfeBlio, n, ſuch a "Mechanical Hand,\nd fo Philoſop '] 
Mind, bio. 
Bit af laſt,being fred both by De. Wilkins,and Dr. Wren Lino, 
that he had given over hisintentions of proſecuting it, and not finding that 
there was any elſe deſign'd the purſuing of it, Iſet upon this undertaking, and 
 wasnot a little incourag'd toproceed in it, bythe Honour theRoyal Society 
was pleas d to favour me within approving of thoſe draughts (which from 
time to time as Thad an opportunity of deſcribing) Ipreſented tothent; And 
particularl by the Incitements of divers of thoſe Noble and excellent Per- 
fares of it, which were my more eſpecial Friends,who were not leſs urgent: with 
me for the publiſhing, then for the proſecution of them. 
| After Thad almoſt compleated theſe Piflures and Obſervations (ha: 
wing had divers of them ingraven , and was ready to ſend them tothe 
Prefs) Iwas informd , Hg the Jnlenians Phyſitian Dr. Henry: Power 
bad made ſeveral Microſcopical Obſervations which had I not afterwards, 
upon our imterchangably viewing each athers Papers, found that they were 
for the moſt part differing from mine, either in the SuljeR it ſelf ,. of in * 
particulars taken notice of ; and that bis deſign was only to print Obfer- 
vations without Pifiures,l bad even then ſuppreſſed what Thad ſo far pro 
$a ceededi in. But being further excited by ſeveral of my Friends, in comply- 
ance with their opinions, that it would not be unacceptable to ſeveral\inqui- 
. Fitive Men, and hoping alſo, that I Should thereby diſcover ſomething 
*Naw to the World, T have at length caft in my Mite; into the vaſt Treaſu- 
$4 of A Philoſophical Hiſtory. And itss. my hope, as well as belict, that 
e my Labours will be no more comparable tothe ProduQtions of--; 
other Natural Philoſophers, who are-now every where buſie about greater 
things ; then my little Objefts are tobe. compar'd to the.- greater and ynore | 
beauniful Works of Nature, AF ad a __ a a t0.4n hd Gh- 18 
rae rf wh. -þ 
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OR SOME _ 
Phyſiological Deſcriptions 


MINUTE BODIES: 
» Bn) nu PR DL VLt Sake 
MAGNIFYING GLASSES: 
7 WITH | > Troy (292f 
 OBsetrRvVaTtIONs and INqQuiRIES thereupon. bh 


q_——— 


Obſerv. 1. Uf the Point of a ſharp ſmall Needle. .- - 
SATs In Geometry, the moſt natural way of beginning is Schew,s; 
En trom a Mathematical poirt ; ſoisthe ſathe method in Fig.1, 
y- Obſervations and Natural hiſtory the inoſt genuine, fim- 
ple, and inſtruftive. We muſt firſt endeyour to make 
letters, and draw ſingle ſtrokes true , before we ven- 
tureto write whole Sextences , of to draw large P3> 
Gures: Andin Phyſical Enquiries, we muſt endevour 
by to follow Nature 1n the more plaz# and edfe ways ſhe 
treadsin the molt {imiple and wwcompounded bodies, to trace her fteps, and 
_ be acquainted with her manner of walking there, before we, venture our 
- ſelves into the multitude of meanders ſhe po In bodies of # more complica- 
_ tedyature;. leſt, being unable to diſtinguiſh and judge of ourway, we 
Jy kly loſe both Natxre our Guide,and exr ſelves. to0.and areleftto:wan- 


of 
gion to thoſe ofa 
a,we ſhall begin 


way through 
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bn) 6 ? ' aſt at ſo great a ſharpneſs x oy om therefore ly 
© be builtupon demonſtxaticns made onely by the production off us 
” ht ES he will be better 25 pd contider that hy oy view 
thoſe points and lines with a Microſcope. : 
' "Now though this pgint be commonly accounted the ſharpeſt (whenee 
when we would exprefsthe ſharpheſs of a point the moſt ſyperlatively, we 
ſay, As ſharp as a Needle) yet the Mer geope can afford us hundredsof In- 
ſtances of Points many thouſand timesharper : ſuch as thoſe of the hazrs, 
| airife- and claws gf tyultitudes of InſetFs; thethorns, &r crooks, of . 
irs of Jeaves, andother {mall vegetables; nay, the ends ofthe ſtzr;e'or 
ſmall paralelipipeds of Amianthus , and alumer revs pat of many of 
which,.though.thePoings are ſo ſharpas not to be vihible, hops view d 
with a: hoops tie miognifcs the Object, in bulk, abovea mflionof 
times) yetI doubt not, but were we able pra@icaly to make Aficroſcopes 
acorn ngto the, theory, of them, we might find hills, and dales,and pores, 


and a ſufficient bredth, or expanſion, to give all thoſe parts elbow-room, 


even inthe blunt top of the veryPoint of any of theſe fo very _ bodies. 

For certainly,the qygztity or extenſion of any body may be Diviſi 

fipitum, thouph perhaps \not the'marier. oo | 
* But to proceed : The Image we have here exhibited in the 


honed * : > 4s | 
dats firſt'Figure', was'the top of a ſmall and very ſharp Needle; ;wl : 


le in int- 


1 point @ '@ nevertheleſs appear'd 'through the | Microſcope /abo 
quarter of an inch broad, not round nor flat 5 but irregular, an 
even; 10'that it ſeem'd to have been big c_ to have affardt 
tundred armed Mites'room enough to be rang'd by each Py On 

ndangering the breaking one anothers necks, by being-thraſt:aff-on:&- 
therfide The ſurface of which. though appearing to the naked'eye very 

| * {Mnboth;could nut nevettheleſs hide a multitude of holes and ſcratches and 
- ruggedneſſes from being diſcover'd by the 24:croſcope to inveſt it, ſeveral 

___ ofwhich inequalities JAG ſeem'd holes made by ſome fmall{pecks of 
©. Aſt; and/D ſome udventitions body, that ſtuck very cloſe tort) were ca- 

« Wal. Allthereſt thatroughenthe ſurface, were onely fo many marksof 

_ therudeneſ and bungling of Art. 'S5-unaccurate fit, in all its produdti> 
* png eveninthoſe which ſeem moſt neat, that if 'Examin'd with 3h organi 
* more acute then that'by which they were made, the-more'weſee of their 
Pape, the leſs appearance will there be of their "beauty - whereas in'the 
- works of Natere, the deepeſt Diſcoveries ſhew us the greateſt' Excelſen- 
cies, :Ancevident/ Argument, that'he' that was the Author: of all theſe 
things.was no other then 022--5potent;; being ableto include 'as great a va- 
r.ofpares and'coitrivances inthe yet ſmalleſt Diſcernable Point, as tn 
thoſevaſlterbodies (which cofhparatively are called alſo Points)" ſuch as 
the Earth;Snn;or Planets. Nor need it ſeem ſtrange that the Earth'it ſelf 

; Way babyandnghghe-call'd 3 PhyRealPoi ne:FaF4s Its CO TIOIOY 
St --, c | 0 
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 Dnearts as: tofillourcysand-fancies with a' ſenſe of 'the: vaſtneſs! of it; 

”” may#byallittle: Diſtance, and ſome convenient ;Dizziniſhing Glaſſes, be 
madg /vaniſh. into a ſcarce; viſible Speck, or Point *( as I have often 

try 'd on the Moor, and (when not too bright) on the $#z it ſelf.) So, 

could a Mechanical contrivance ſuccesfully anſwer our Theory, we might 


ſeethe leaſt ſpot as big as the Earth ir (elf; 2nd Diſcoyer, as Des Cartes Diep. <h, 


alſo conjectures, as great'a Varigty' of bodies inthe 2097. or Planets, as in 19. h 95 
the Earth. 
But leavitig theſe Diſcoveries to future Induſtries; we {hall -proceedto 
add one Obſervation more of a pot commonly ſo'tall'd,that is) the mark 
of a fu fo, or peried. And for this purpoſe I obſerved many both printed 
ones and writtez ; and among multitudes found few-of them moreround 
or regular then this which Thave delineared in the third figure of the? ſe- 
cond Scheme; but very any abundantly wore disfignr d;. and' for the 
moſt part if they ſeem'd equally round to the eye; I: found thoſe: poitits 
that had been made by a Copper-plate, and Roll-prefs, to be as misſhapen 
as thoſe which had been made with 7ypes, the moſt curious and ſmothly 
ergrdven ſtrokes and points, looking but as ſo many furrows and holes, and 
their printed: impreſſions, but like ſarntty daubings. on a matt or unevers} 
floor with a blunt extinguiſht brand or ſtick's end. | And as for points 
made with a per they were much more-raeged and deformed. Nay,having 
view'd certain pieces of exceeding curious writing of the kind (one of 
which in the bredth of a #wo-pence corhptis'd the Lords prayer, the Apoſtles 
Creed, the ten Commandments, and ahout half a dozen verſes beſides of the 
Bible, whoſe lines were ſo ſmall and near together,: that' I was unable to 
number ther with:my zaked eye, a very ordinary 44croſcope, Thad thena- 
bout mezindbled me to {ce.that what the Writer of it had afferted was 
zrxe, but withall diſcover'd of what pitifull bngling;ſcribbles and ſerawls 
it was compos d,4rabiar arid China charaFers beingalmoſt as well thap'd 3 
yet thus much'I mult ſay for theMan, that it was for:the moſt-part legible 
enough, though in ſome places thiere wanted a good: fantſy well prepuſeſt 
to help one:through. If this manner of ſma/! writing were: made eaſte and 
prafiicable (and I think I know ſuch a one, but.have never yet' made 
tryal of it, whereby one mightbe inabled to write'z great deale with #rpch 
eaſe, and accurately enough:in a very little roome.) it might be of very 
good uſe to-convey ſecret: Intelligence without any danger of Diſcovery 
or jira fins -, But to come'apain tothe point. The rrotatarinic of it 
ate cauſed by. three or four zoadjators, one of which is, theameverſurface 
ofthe paper, which at beft appears noſmother then aivery courſe piece of « 
ag d cloth, next the irregularity of the Type or Ingrawing,\ and a third is the 
rough Danhing of the Printing-Irkthat Hegupon the inſtrument that makes 
the impreſſion; to.a]l which, add the variation made by the Different 
lights and ſhadows, and you may have ſufficient reafonror gheſs that a pat 
1 \ 126 ron more#4/ythenthis, which I have here preſented; aft 
though.it appear 'd through the Microſcope gray,: likera great {plies 
Tonaor Birt, 390ut three wehes over 3! yet toithe zaked £90 it WABMNER ; 
| Higger then-that ip/the midſt ot. ghe Cingle-A.; And gollltti Tha 
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fourid Room in this Plate to have inſerted an O you ſhould/have ſeen that 
_ the letter.i were not: MOrE diſtin then the pornts of Diſtinftion, nor 3 
draw circle more cxaGly ſo,then we have now ſhown a pointtobe a point. 
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Obſerv. IT. Of the Edpe of a Razor. 


>" He ſharpeſt Edge hath the ſame kind of affinity to the ſharpeſt Poix# 
.in Phyftcks, as a {ie hath to a port in Mathematicks ; and therefore 
the Treaty concerning this, may very properly be annexed to the for- 
mer. A Razor doth appear to be a Body of a very neat and curious a- 
wo till more cloſely viewed by the Adicroſcope, and there we may ob- 
exve its very Edge tobe of all kind of ſhapes, except what it ſhould be. 
For examining that of a very ſharp one, I could not find that any part of 
it had any thing of ſharpneſs in it; but it appear'd a rough ſurface of a 
very confiderable bredthfrom fide to fide, the narrowelt part not ſeem- 
ipg thinner then the back of a pretty thick Knife. Nor is't likely thar'it 
ſhould appear any otherwiſe, ſince as we juſt now ſhew'd that a port ap- 
pear.d a'crele, tis rational a line ſhould be a paralelogram. 
Now for the drawing this fecond Figure(which repreſents a'part of the 
Edgeabout halt a'quarter of an inch long of a Razor well ſet) Hoplac'dir 
betweenthe Object-glaſs & the light,that there appear'd a refletion from 
the very.Edge,repreſented by the white line abc def. In which you may 
perectye lt to be ſomewhat ſharper then elſewhere about 4, to be indent- 
ed or pitted about b, to be broader-and thicker-about c, and unequal 
and ruggedabour e, and pretty even between a b and ef. Nor wasthat 
part of the Edge g 34 io ſmooth as one would imagine fo ſmooth 'bo- 
diesas a Hone 'and :Oyl ſhould leave it ; for beſides thoſe multitudes of 
ſcratches, which appear to have 'raz'd the ſurface g þ # k,-and to crols 
each other every way which are not half of them expreſt in the Figure, 
there were ſeveral great and deep ſcratches, or furrows, fuch as g + and 
# k, which made the furface yet more rugged, caus'd perhaps by ſome 
finall Duſt caſually falling on the Hone, or :ſome harder or more flinty 
part of the -Hone-it felf. The other part ofthe Razor { }, which is poliſh'd 
on epenting tions: appear'd much' roughet then the other, looking al- 
moſt like a plow'd x with many parallels, ridges, and furrows,. and a 
claddy, .as twere, or an uneven ſurface : nor-ſhall we wonder /at the 
rought of thofe: furfaces,-fince even in the moſt curiaus wrought 
Glatices for  4ficroſcoper; and other Optical uſes, Þ have, when the Sun has 
ſhone: well 'on them,-diſcover'd their farface' to be vartoutlyrazdior 
ſcratched, and to conkift of an infinite of ſmall broken furfaces, which re- 
fieertherlight of very various and differing colours. And indeed it ſeems 
Impoſſible by-Art tocur the ſurface of any hard and brittle'/body ſmooth, 
 lince Zite or even the mot curious Powder that can be 'made uſe of, to 
Poliflifach u body eoalirey lictle hard rough particles, .and each"of 
therh"niniſt cut 1% wey, and conſequently leave: ſore kind of gutter or 
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row behind it. And:though: Nature does ſetmty do it'veryiradily in 
all kinds of fluid bodics, yet perhaps future :obſervators may:diſcoyer 
even thbſealſo rugged; it being very probable, as ellewherethew, that 
fluid: xdiesare made up. of ſmall.ſolid partieles' variouſly: and. ſtrongly 
moy'd; and may find reaſon to think: there is ſcarce a ſurface"in peri: 124: 
turd 'perfeftly imooth. The. black ſpot -» #,/1: gheſs tobeiſome fmall 
ſpeck.of ruſt, for that I have oft obſery'd to be the manner ofthe working 
of Corrofive Juyces. To conclude, this Edge and;piece of a/Razor; if. 
had been-really fuch as it appear'd through the 4G&eroſcope, wanld:{carce- 
ly haveſerv'd to cleave wood, much leſs to have'cuit off the Hair of beards, 
unleſs it were after the manner that Lxczaz merrily relates Chordz:to have 
made uſe of, when with a Carpenters Axe he chop doff the beard ofaſage 
Philoſopher, whoſe gravity he very cautiouſly fear'd would indanget the 
overſetting of his Wherry. | $147} 9d Ft o,17 40, 
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Obſerv. IIL Of fine Lawn, or Linnen Cloth. 1 " oſ | 


THis is another produd& of Art, A piece of the fineſt. Lawn I was able Schem. 15. 
_ 4 toget, ſocuriousthat the threads were ſcarce diſcernable by the na- *'* * 
ked'eye,and yet through an ordinary Microſcope you may perceive what 
a goodly-piece of coarſe Matting it is ; what proportionable cords each of 
its threads are, being not unlike, both in ſhape and fize, the bigger and 
coarſer kind of ſrgle Rope-yarn,wherewith they uſually make Cables. That 
which makes the Lawn fo tranſparent, is by the Aicroſcope, nay by the 
naked eye, if attentively viewed, plainly enough evidenced to be the 
multitude of ſquare hples which are left between the threads, appearing 
to have much more hole in _— of the intercurrent partsthenis for the 
molt part.left in a /attice-wirdew, which it does a little reſemble, onely 
the crofling parts are round and not flat. | | 
- Theſe threads that compoſe this fine contexture, though 'they ate as 
ſmall asthoſe that conſtitute the finer ſorts of Silks, have notwithſtanding 
nothing of their gloſſie, pleafant,and lively refleftion. Nay, I have been 
informed both by the Inventor himſelf, and ſeveral other eye-witneſles, 
that though the flax,out of which it is made,has been (by a fingular art, of 
that excellent Perſon, and Noble Vertuoſo, M. Charls Howard, brother to 
the Duke of Norfolk)fo curiouſly dref#d and prepar'd,asto appear both to 
the eye and the touch, full as fize and as ohſie and to receive all kinds 
of colours,as well as Sleave-Silk ; yet when this Silken Flax is twiſted into 
threads, it quite loſeth its former luſter, and becomes as plain and baſe 
a thread to-look on, as'one of the ſame bigneſs, made of common Flax. 
'Thereaſon of which odd Phenomenon ſeems no other then this ; . that 
tnouph.ghe curiouſly dreſt Flax has its parts ſo exceedingly ſmall, .ast 
equallize, if not to be much ſmaller then the clew of the Silk-worm. 
cially in thinneſs, yet the differences between the figures of the conſti- 
tuting filaments are fo great, and their A ſo various, that ſores 
tnOIe 
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thoſe of the $i/h are ſmrall, round, hard, tranſparent, and to their bigneſs 
proportionably ſtiff, ſo as each filament preſerves its proper Figure, and 
conſequently its vivid refleTior intire, though twiſted into a thread, if 
nottoohard ; thoſe of Flax are flat, limber, ſofter,and leff tranſparent, and 
intwiſtiog into athread they joyn,and lie fo cloſe together,as toloſe their 
own, and deſtroy each others particular reflettions, There ſeems there- 
fore three Particulars very requiſite to make the ſo dreſt Flax appear Silk 
alſo when ſpun into threads. Firſt, that the ſubſtance of it ſhould be 
mademiore clear and tranſparent, Flax retaining in ita kind of opacatin 
brown, or yellow ; and the parts of the whiteſt kind I have yet bſery' 
with the Aficroſcope appearing white, like flaw'd Horn or Glaſs, rather 
then clear, like clear Horn or Glaſs. Next that, the filaments ſhould each 
of them be rounded, if that could be done, which yet 1s not ſo very neceſ- 
fary, if the firſt be perform'd, and this third, which 1s, that each of the 
ſmall filaments be ſtifed; for though they be ſquare, or flat, provided 
they be tranſparent and ſtiff, much the ſame appearances muſt neceſſarily 
follow. Now, though I have not yet made trial, yet I doubt not, but that 
both theſe proprieties may be alſo induc'd upon the Flax,and perhaps too 
by one and the ſame Expedient, which ſome trials may quickly inform any 
ingenious attempter of, who from the uſe and profit of ſuch an Invention, 
may find ſufficient argument to be prompted to ſuch Inquiries. As for 
the tenacity of the ſubſtance of Flax, out of which the thread is made, it 
ſeems much inferiour to that of Silk, the one being a vegetable, the 
other an animal ſubſtance. And whether it proceed from the better con- 
cottion, or the more homogeneous conſtitution of azimal ſubſtances 
above thoſe of vegetables, I do not here determine; yet ſince I ge- 
nerally find, that vegetable ſubſtances do not equalize the tenacity of ani- 
 #zal, nor theſe the tenacity of ſome purified mrizeral ſubſtances; I am 
very apt to think, that the zexacity of bodies does not proceed from the 
hamons, or hooked particles, as the Epicureans, and fome modern Philoſo- 
phers have imagind ; but from the more exatt congrnzty of the conſti- 
tuent parts, which are contiguous to each other, and fo bulky, as not to 


be eaſily ſeparated, or ſhatter'd, by any ſmall pulls or concuffion of 
heat. en 
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| Obſerv. IV. Of fine waled Silk, or Taffety. 


£ 3 His 1s the prone of a piece of very fine Taffety-riband in the 


bigger magnitying Glaſs, which you ſee exhibits it like a very con- ' 
yement ſubſtance to make Bed-matts,or Door-matts of,or to ſerve for Bee-_ 
hives, Corn-ſcuttles,Chairs. or Corn-tubs,it being not unlike that kind of 
work, wherewith in many parts in Ergland, they make ſuch Urtenfils of 
Straw,a little wreathed,and bound together with thongs of Brambles. For 
In this Contexture, each little filament, fiber, or clew of the Silk-worm, 
ſcem'd about the bigneſs of an ordinary Straw, as appears by the little ir- 
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it pieces,e b,c d,and ef;, The Warp,ot the thread that ran croſling the 
Riband;appear'd like a fingle Rope of ar-Inch-Diameter; but the jour. 
or the thread that ran the Jength of the Riband, appear'd not half {6 
| ig. Each Inch.of 6 Fn ra Ribatidappe = e&& then a piece 
J of Matting Inch and halt thick, and twelve foot ſquare; a few yards of 
T this, would be'cnough tafioor the: long. Gallery:of the! Zexre at Paws, 
But:to returmto our piete: of Riband:;ilt affordsws a not-ampleaſant pb- 
j&t; appearing/like a bundle or. wreath,-of very clear ani-tranſfiarene 
knders,\d the Silk be white, and curioiifly-ting dyifit be colour d;each 
ofthoſe bhall bortey Cylinders affording in forte piac2 or ther. of them, 
as vivid-a reflection, as if ithad beetifent a Cylinder of Claſs vr Horn; 
- In-ſo-much, that the zefleftions of Red;:appear'd .as if coming; from fo 
' Graniates,; or Rubies. The lovelinels of the (colours of Silks above 

thoſe of hairy Stuffs,or Linnen,conſiſting,asTelc-whiere intimate, chiefly in 
the tranſparency, and vivid refletions from the Corczve,or inner furkace 
of the trauſparert C linder, as are. alſo the colouts/ of Precious Stones 5 
for moſt/ofthe retieQions-from each of theſe Cyl?rders, come froridithe 
Concave ſarface of the air, which isas 'twere the toil-that incortipaſſes the 
Cylinder. \ The colours withwhich cach of theſe C3/7rzders are ting 4, ſeem 
partly tobetuperhicial,and ſticking to the out-fides of them; and partly, 


* . 


| - tobe.imbib'd, or funck intothe ſubſtance of them : for Silk, ſeeming to 


be little-elſe then a dried: thread of Glew, may be ſuppos'd- tobe very 
eafily relaxt,and ſoftened; by being ſteeped in warm, nay in cold; ifpene- 
trant, juyces'or __ And thereby thoſe tindtures, though'they tinge 
perhaps but a ſmall part ofthe ſybſtance, yet being fo highly impregnated 
withthe colour, as to be almoſt; black with it, may leave an mprefſion 
ftrong enough to exhibite'the defir'd colour. A-pretty kinde of artifi- 
cial Stuff'I have ſeen, looking almoſt like tranſparent Parchitient, Horn, 
or lſing-glaſs, and perhaps ſome fuch thing it may be made of; » which be- 
ing Gam agene, and of a'glutinous nature, and cafily mollified bykeep- 


ing in water, as'I found upon. trial, had imbib'd, and did remain ting d 
witha great variety of very vivid colours, and to the naked eye, it look'd 
very like the ſubſtance of thie Silk. And I have often thought, that pro- 
bably thete might be a way found out, to make an artificial glutinous 
compoſition, much reſembling, if not full as good, nay better; then that 
Excremenit,or whatever other ſubſtance it be out of which, the Silk-worm 
wire-draws his clew. If fuch a compoſition were found, it were certain- 
. lyan cafie matter to find very quick ways of drawing .it out into ſmall 
es for-uſe. I-need not mention the uſe.of fach an Invention, nor the be- 
nefit thats: hkely to accrue to thefinder,they being fiifficiently obvious. 
This hint therefore pu Shops; give ſome [ngenipus-inquiſitrve Perſon 
. anoccafion'of making.ſome trials, whichif ſucceſsful, I have my aim, and 
I ſuppoſe he will have no occafion tobe difpleas'd;: RT: 
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==Here arc but' few: Artificial things that are worth 'obſervi 
-'N:Microſcope3and therefore Ilhall ſpeak but briefly concern 
For:the:ProduCtions of/ art are.fuch'rade mibfhapen things; that 
view'd with a Microſcope,thereislittle el{e obſervable,bur their deforn 
The moſt curious Carvings appearing no betterthen thoſe rude 2 
ages we find mention'd in Pwrchas, where three notches'at the 
Stick, ſtood for aface. And the moſt ſmoothand burniſh'd ſarfacesappear 
moſt rough and unpoliſht::; So that > Aman +. pr 6 parry ut a 
few obſervations of them, is, theirmi{-ſhapen form; and the next, is their: 
uſelefneſs. For why ſhould wetrouble our ſelves in theexamination-of 
that form'or ſhape! (which'is all we are able to'reach aria as 
avIe: 


. o 
\ 
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which we know was defign'd for no-higher a uſe, then what we wereat 
to view with-our: naked eye? Why ſhould we endeavour to diſcover 
myſteriesinthat which hasno ſuch thing in it? 'And like Rabbizs find-out 
Caballiſms, and enigm#s inthe Figure, - and placing. of Letters; 'where no 
fuch thing lies hid : whereas inzatvral formsthere are ſomeiſofmall, and 
ſo: curious,and their defign'd bufineſs fo far remov'd beyond thereach of 
our fight,that the more we magnify the obje&, the more excellencies and 
myſteries'do appear And the more we diſcover the imperfeQions of our 
ſenſes, and: the Omnipotency and Infinite petfeQions of tlie: great Crea- 
1 ſhalktherefore onely add one or two'Obſervations more of artif- 
al things; and 'then come to the Treaty concerning ſuch matters as:are 
the Productions of a 'more curious Workman. One. of theſe;ſhall be that 
of a/plece of water'd Silk, repreſented in the ſecond Figure of the third 
Scheme,asit appear d through the leaſt magnifying, Glaſs 24B.fignifying 
the long way of the Stuff,ard C D the broad way.'This'Stuff; if the right 
fide:of 1t be looked upon, appears to the naked-eye, all 'over:ſowayed, 
_ undulated, or grain'd, with a curious, thoughirregular 'vatiety of beighs 
ter and darker parts, that it-adds no ſmall gracefulnels to'the Gloſs of it. 
It isfo:known a propriety, that it needs but little-explication, but it is ob- 
ſervable, which perhaps every one+has not conſidered, 'that thoſe parts 
which appear the darker part ofthe wave, in-oneipoſition toithe-light; in 
another appears the ighter,and the contrary;andby this meansthe undu- 
lations become tranſient; and in-a continual change,according as the po- 
fitionof the parts.in reſpeCt of the incident beamsof light is varied, The 
reaſon of which-odd: phenomena. toone that las but dili ently: exatnin'd 
it even with his naked eye, will be obvious enough.;: But hetthat:obſerves 
it with a fFroſcope, may more eaſily. perceive what this Proteu»is, and 
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how it comes to change its ſhape. He may very eaſily perceive, that it 
pr ceedsonely Fo variety of the RefleFions of li *x which is caus'd 
by the*various ſhape of the Particles, or little protuberant parts of the 
thread that compoſe the ſurface ; and that thoſe parts of the waves that 


appear 


DE4GhOGKAPH IA 
ghter.throx Kh RR He greg a =yfungs of ſmall refle&i- 


b - 

; © # ' YE. 

bl ®, 4, - K 
I 
- & 'V — -< , c 
o ot he 

os - ghd 6 4 p39 aft 06; 

T * . 
. 


ker: C Ku ahrwy's of which. 
inly dikcox IR, the Figure. In 
| nat the brig Foortech th by 
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for t he ſus ket: le thyeadst it run the ja 8749, are, by 7037 Su 
= wiediih * watering, rreas d Or aneled in another k1 of. poſture 
Tae were by the weaving : for o the weayl {Wis are opely oy 
HH the warping threads 3 but by th the waterin ag th Fly it with 
bps elbow, that 1s in ſtead of lying, or Bf, 1 BE. uu 
as.10. the hed Fi Figure, #6 44,4, 0,0, —_—_ b,b,b (b.bb rpueenting the 
6.48 twere, of the croſsthreads,they are bent about) they 
ont 5 of thofe threads, with an 4tgle, as in the, fourth © hEgnby and 


| that with all imaginable; variety ; fo that,whereas before they [rſeted 


the light onely from one point of the round ſurface, as abour c,c, c 
now. when water'd, reflect the beams from more then half eG ar 75 
Hers de; de, de, and in other poſtures they return no refleQions at all 
from thoſe ſurfaces. Hence in one potrore they compoſe the brighter 
parts of the waves.,in another the darker. And thefe refle&ions are alſo 
varied, according as the particular parts are varioully bent. The reaſon 
of which creaſing we ſhall next examine; and here we muſt fetch our in- 
formation from the Mechaniſm or manner of proceeding 1 in this operation ; 
will, as I have been inform'd, is no other then this. 
double all theStuft thatis to bewater'd. ; that is,they creaſe it juſt 
droughti middle of it, the whole length of the piece, leaving the right 
fide of the Stuff inward, and placing the two edges, or filvages juſt upon 
| oneanother,and,as near >they cat,place the wale ſo in the doubling ofit, 
that the wale of the one fide may lie very near parallel, or even with the 
waleof the other ; for the nearer that poſture they lie, the greater will 
the watering appear 3 and the more abliquely,or acroſs to each ather they 
lie,the-{maller are the wayes, Their way for folding it for a great wale 
is thus they take a Pin,and begin at one {ide of the picce inany wale,and 
ſomovi it towards the other lide, thereby dire( their hands to the op- 
of the wale, and then, as near asthey can, place the two 
poles ends of the fame wale together, and fo double, or fold' the while 
piece, repeating this enquiry _—_ Pin at every yard or two's Aiftance 
through the whole length ; then they ſprinkleit with water and foldit the 
longways. placing Þ Reeve every fqld a piece of Paſtboard, 'by which 
meansallthe wrong {ide of the water'd Stuff becomesflat, andwith little 
wales, and the wales.on the other fide become the more protuberant 3 
cethe creaſings or angular bendings of the wales become the more 
Feral Having folded it in this manner,they place it with an inter 
jacent Paſtboard i to an hot Preſs, where it is kept very violently preft, 
ie:dry.and Riff; .by which means, the wales of either contigupn 
his Me their own impreſſions x n each other, as is Ve 
felt by theecondF) igure, where 'tis obvious ehough, that the walk 
ne: ABC D ruos parallel between the EN Uk lines e , e 1,47, an yy 
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manifeſt to diſcern the impreſſions upon theſt yilles, 
vere preſt upon then, which lying nor'exaGtly:paralle 
tle athwart them, as is denoted by thelines vf 
which the other wales did lie parallel;they are fb yariouſly,and itfegn 
Iy creas'd that being put into that ſhape when wet and kepe ol they 
rie, they. fo ſet eachothers threads, that the Moldings retnaitt almoſt - 
loghd/ohe Sraff aſks” OD 1 2 9 19 f39gty 1. 
\; with it may appear to any one thit attentively conſiders the Figure, 
why the parts of the wale 2, a, 2, 2, 4, a, ſhould appear bright; and why 
the parts 6,6, b, b,b,b, ſhould appear ſhadowed, or dark; why ſome, as 
4,4.4.4,4,4, ſhould appear partly Hptirgnd partly dark : the yarieties of 
which refleCtions and ſhadows are the only cauſe'of the appearatice of wa-- 
tering in Silks, or any other kind of Stuffs. ' ooo On 
From the variety of refleftion, may alſo be deduc'd the cauſe why a' 
ſmall bteez or gale of wind ruffling the ſurface of a ſmooth water, les 
it appear black; as alſo,on the other fide, why the ſmoothing or burniſh- 
ing the ſurface of whitened Silver makes it look black ; and multitudes of 
© 


vther phxnomena might. hereby be ſoly'd, which are too many to be here 
infiſted on. oe a | 


Obſerv. VI. Of ſrall Glaſs Canes. 
g T might be fatisfi'd, whether it were not poſſible to make an 


Artificial pore as ſmall as any Natural 1 had yet found,' I made ſe- 
veral attemps with ſmall glaſs pzpes, melted inthe flame of a Lamp, and 
then very ſuddenly drawn outinto a great length. And, by that mears, 
without much difficulty, 'I was able to draw ſome almoſt as ſmall as a 
Cobweb, which yet, with the 22croſcope, I could plainly perceive to be 

erforated, both by looking onthe exds of it, and by looking onit againſt 
the light ; which was much the eaſter way to determine whether it were 
ſolid or perforated; for, taking a ſmall pipe of glaſs, and clofing one 
end of it, thenfilling it haff full of water, and holding it againſt the lighe, 
I cculd, by this means, very eafily find what was the differing aſpe& of a 
ſolid and a perforated piece of glaſs ; and fo eaſily diſtinguiſh, withour 
ſeeing either end, whether any Cylinder of glaſs Tlook'd on, were a ſolid 
ſtick, or a hollow cane. And by this means, could alfo preſently.judge of 
any ſmall flamert of glaſs, whether it were holow or »ot, which would 
have been exceeding tedious to examine by looking on theend And 
many ſuch like ways I was fain tomake ule of, in the FT > Teng 
vers other particulars related in this Book, which would have'been no 
eafie task to have determined meerly by the more common way 'of look- 
ing on, or viewing the Objet. For, if we conſider firſt, the very faint 
ebt wher & is enlightened, whence many particles : 


with the obje ENce | 
PEAT opacors,, Which when more enlightned, appear very tranſparent, ſo 
that I was fain to determineits tranſparency by one RT, and' its texture 
by: another Next, the unmanageableneſs of molt 0bjeFs, by-reafon 
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of their ſmaineſs, 3. The difficulty of finding the deſired point, 'anll of 
placing it 10z-as to reflect the light conveniently for the Inquiry,” Laftly, 
ones being able to view it but with oze eye at once, they will appear t 
ſmall obſtra&tons, nor are they ecafily remov d- without rthany contrivay- 
cer.” But: to proceed, I could not find that water, or ſome deephy'thne'd 
liquors would: in ſmall ones rife ſo high as one would expect ;/ arid*the 
higheſt I bave found it yet riſe 1h any of the pipes'T have try'd, was'to 
21 #ncbes above the level of the water in the veſlel : for though I fonnd 
that in the ſmall pipes it would 2i»bly enter at firſt, and run about 6 or 
' 7 inches upwards; yet I found it then to rhove upwards ſo ſow, 'that 'I 
have not yet had the patience to obſerve it above that height of '21-##- 
ches (and that was in a pretty /arge Pipe, in compariſon of thoſe'l for- 
merly mentioned; for I could oblerye the progreſs of a very deep ting d 
liquor in it with my zaked eye, without much trouble; whereas many of 
the other pipes were ſo very ſmall, that unleſs in a conve#rient poſture to the 
light, I could not perceive thez: :) But 'tis'very probable, that a greater 
patience and aſſzduity may diſcover the liquors to riſe, at leaſt to.remain 
ſaſpcnded, at heights that I ſhould be loath now even to gheſs at,'if at 
leaſt there be any proportion kept between the height of the aſcending 
liquor, and the bigneſs of the holes of the pipes. GL Seb 


An Attempt for the Explication of this Experiment 


My Conjecture, That the unequal height of the ſurfaces of the water IT 
Pn tor om the greater pe- 15 made Ma the water by the dir Dy 4 
without the Pipes A B C, then by that within them; 1 (hall endeavour to 
confirm from the truth of the two following Propoſitions: 

The firſt of which is, That ar unequalpreſſure of the incumbent Ai, 
will cauſe an miequal height in the water's Surfaces. \'\'' + 

And the ſecond is, That in this experiment there is ſuch ar "unequal 
preſſure, W3's | 233-1 | Thf'S HAN, - 9A 

That the firſt is true, the following Experiment will-evince.'. : For-if 
you take any Veflel ſo contrived; as that you can at /pleaſure either ##- 
creaſe or diminiſh the preſſure of the Air upon this or that part of the $- 
perficies of the -water, the equality of the height of thoſe parts will pre- 
{ently be /oſ#z and that part of the S»perficies that ſuſtains the. greater pref 
ſure, will. be.ixferior to that which undergoes the /eſs. * A fit Veſſel for 
this purpoſe, will be an inverted Glaſs:Syphox,, ſuch'an one as is deſcri-, 
bed In the.$ixth Figure. For if into/it you put Water enough to fill itas 
lugh as 4.B,, and gently, þlow in at D, youſhall depreſsthe SuperficiesBy 
and thereby. raiſe the oppoſite.Superkicies A to: a conſederable height,.ame 
by gently /#gk;7g.you may: produce clean cortrary. ettedts. _ 4. 9006”, 

Next, ;That,there is. ſach an »zequal preſſure, -I ſhall prove fromvhis, 
That there iq,q pwch greater incongruity of Air to Glaſs and ſome other Bother, 
ther there igaf Water to the ſame. oo os qlangbr; 2 

IT MR a6 Da ' 12 4407 901 45 By 


+ 
{21D 


: : a #2 
4 5.25 þ V 3 © : 


 Microcrarnia. 


- . By Congruity, I mean 4 property of a finid Body, where part of it 
, - y writed with any other pct 6 of it ur or gotey Lo {Gr 
(ar. fluid, or ſolid body : And by Incongruity a property of a fluid, by which 
it is hindred from uniting with any diſſmmilar, finid,or ſolid Body. 
- This laſt property: any one that hath been obſervingly converſant 
about fluid Bod! 


es, cannot be yr of. - For (not now to mention 
ſeveral Chymical $pirits and Oyls, which will very herdh, if at all, be 
brought to x with one another z inſomuch that there may be found 
ſome or 9, or more, ſeveral diſtin& Liquors, which ſwimming one up- 
.onanother, will not preſently #rix) we need ſeek no further for Exam- 
ples of thiskind in finids, then to obſerve the drops of rain falling through 
the air, and the bubbles of air which are by any means conveyed under 
the furface of the water 3 or a drop of common Sat Ol ſwimming upon 
water... In all which, and many more examples of this kind that might 
be enumerated, the izcongruity of two fluids is eatily diſcernable. And 
as for the Congruityor Incongruity of Liquids, with feveral kinds of firm 
Bodies, they have long ſince been taken notice of, and called by the 
Names of Drizeſ7 and Moiſture (though theſe two names are not compre- 
henſive enough, being commonly uſed to fignifie only the adhering or 
not adhering of water to ſome other ſolid Bodzes)of this kind we may ob- 
ſerve that water will more readily wet ſome woods then others; and that 
water, let fall upon a Feather, the whiter fide of a Cohwort, and ſome 
other leaves, or upon almoſt any duſty, ' »nFons, 'or reſinons ſaperficies, 
'will not at all adhere to them, but eaſily t-zble off from them, like a ſolid 
Bowls whereas, ifdroptupon Linnen, Paper, Clay, greer Wood, &c. it will 
not be taken off, without leaving ſome part of it behind adhering to then. 
So Quickſilver, which will very hardly be brought to ſtick to any vegeta- 
ble body, will readily adhere to, and wingle with, ſeveral clean wetallirie 
adzes::: | 6} | | 
And that we may the better finde what. the cafe of Congrnuity and 
r#ity in bodiesis, it will be requiftte toconſider, Firſt, what is the 
cauſe of fluidneſs And this, 7 conceive, to be nothing elle but a certain 
| pile or ſtake of beat ;, for Heat being nothing elſe but a very brickand ve- 
bewent agitation of the parts of a body (as Thave ellwhere made proba- 
beble) the parts of a body are- thereby made' ſo logfe from (one another, 
that they-cafily move any way, and become fluid. That I may explain 
this alittle by a gro Simihtude,-let us fappoſe a diſhof fand ſet upon 
ſomebody that is very much egitated, and fhaken'with ſome quick, and 
frrong vibrating motion,as on a Mfilſtoxe turn'd rotindupon theunder ſtone 
very viotencly whilſtir is cmpty;or on-a very ſtiff Drwmhead, which is ve- 
bemently' or- very nimbly; beaten with che'Drurhſticks. By this means, 
the-ſand-in the diſh, which before ba like adxfand wnaQtve body, be- 
comes a perfet fwd, and ye-.cannoſooner make'a' hole in it with your 
finger; but it is immediately f#ed' ap again; andithe upper ſurface of it 
levelf d. Nor can you bury a light body, asa pieceof Cork \inderit, bur 
it preſently emerges or ſwims as twere on'the top; nor'can you lay a 
heavier onthe top of it, as a piece of Lead, but it 1s immediately buried 
| in 
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in Sand, and (as; twere) ſinks tothe bottom. '[Nor can you take 1 hole 
in the fide of the Diſh, -but the ſand ſhall 7» on of it to a'level, not an 
obvious property of a fluid body; as ſuch, but this dos imitate; and all 
this meerly cauſed by the vehethent agitatio of the .conreining veſſel 4 
for by. this means, each ſand becothes'to have a vibrative or dancing mo« 
tion, ſo as no other heayier body can. eſt on it, unleſs Suſtety's by ſotne 
other on-either {ide : Nor will it ſuffer any Body'to be bexeath it, unleſs 
it be a heavier then it ſelf. Another Inſtance of the ſtrange /0oſo-ing 
nature of a violent jarring Motion, or a ſtrong and nimble vibrative 
one, we tnay have from. a piece of ir0x grated on very ſtrongly with a 
file : for if into that a pin be ſcrew'd (d firm and hard, that though it has 
a convenient head tot, ;yet 1t canby no' means be arſcrew'd by the fin- 
gers; if, I ſay, you attempt to unſcrew this whilſt grated 02 by the file, it 
will be found to undoe and turn very ef -- The firſt of theſe Examples 
manifeſts, how a. body actually divided into ſmall parts, becomes flrid, 
And the latter maniteſts by what means the agitation of hear fo eaſily 
looſens and wnties the parts of ſolid and firm bodies. Nor need we fup- 
poſe heat to be any thing elſe, beſides fuch a motion ; for ſuppoſing we 
could Mechanically produce ſuch a one quick and ſtrong enough, we need 
not ſpend fxel to melt a body. Now, thatI do not ſpeak this altogether 
groundleſs, I muſt refer the Reader tothe Obſervations I have made u 
on the ſhining ſparks of Steel, for there he ſhall find that the ſame effects 
are-produced upon imall chips or parcels of Steel by the:flawe, and by 4 
quick, and violent motion: and if the body of ſteel may bethus melted 
(as I there ſhew it may) I think we have little reaſon- to doubt that al- 
moſt ax other may not alſo. Every Smith can inform one hoy quick! 
| both his File and the 1ro grows hot with filing; and if you rub almoſt 
any-two hard bodies together, they will do the fame : And we know, 
that a ſufficient degree of heat caules fluidity, in ſore bodies much ſoon- 
er, and in others later that is, the parts6t the body of ſome are fo looſe 
from "ul; oat ag fo Seve and fo minute _— Go 4 
very ſmall degree of agitation keeps them always in the fate of fluidity. 
Or kind, I Crooks ah bee: that:is the pharrts or ſud body, A 
which all other bodicsdo asit were. fwim and move; and. particularly, 
the 4ir, which ſeems nothing elſe buc a kind of tinF#are or ſolution of ter- 
reſtrial and aqueous particles &ſply/d into it, and agitated by it; juſt as 
the tin&wre of Cochencel is nothing but ſome finer diſſoluble parrs' of that 
-oncretelick'd up or difpk#d by the fin;d water. And from this Notion 
ot.it, .we may cahily, give a more Intelligibte reaſon how the Air becortes 
ſo. capable of, Rarefaition and Condenſation, For, as in tinftares,one grain 
df ſor frens tinging ſubſtance may ſerſbly colour fone hundred that 
and grains of appropriated Liquors,ſo.as every drop of it has its proporti6- 
nate ſhare, and be ſenſibly ting 'd, as I have tryd borh with Loagweo 
and Cochezeel .: And as ſome few grains of Salt is able t0-i0feQ” us 
reat a quantity,as may be found by precipitations, though not eaſily 


- the'ſgþk or -efte 3 ſo the Air. which ſeems to be but as twere aHiatnre 
ox ſaline ſubſtance. difſols d and agitated by the finid and agil Af ag 4x7 
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ſe and expand it ſelf into a vaſt ſpace, if it have room enough, and 
infe&,as it were,every part of that ſpace, But,as on the other fide,if there 
be but ſome fewgrairs of the liquor, it may extrad all the colour of the 
tinging ſubſtance, and may zſolve. all the Salt, and thereby become 
much more impregnated with thoſe ſubſtances, ſo may all the air that ſaf- 
ficed ina rarify'd ſtate to fill ſome hnndred thouſand ſpaces of Ather, be 
compris'd in only oxe,but in a poſition proportionable dexſe. And though 
we Ne not yet found out ſuch ſirazrers for Tintures and Salts as we 
have for the Air, being yet unable to ſeparate them from their diſſolving 
liquors by any kind of filtre, without precipitation, as we are able to ſe- 
parate the Air from the ther by Glaſs, and ſeveral other bodies. And 
though we are yet unable and ignorant of the ways of precipitating Air 
out of the Xther as we can TinQures, and Salts out of ſeveral diſſolvents; 
yet neither of theſe ſeeming iepoſſzble from the nature of the things, nor 
ſo improbable but that ſome happy future induſtry may find out ways to 
effe& them ; nay, further, ſince we find that Nature does really perform 
(though by what means we are not certain) both theſe ations, namely, 
by precipitating the Air.in Rain and Dews, and by ſupplying the Streams 
and Rivers of the World with freſh water, ſtrain'd through ſecret ſub- 
terraneous Caverns: And ſince, that m very many other proprieties they 
do fo exatly ſeem of the ſame mature ; till further obſervations or 
tryals do. inform us of the contrary, we may ſafely enough conclude them of 
the ſame kind. For it ſeldom happens that any two natures have ſo mas 
ny properties coincident or the ſaxze,. as have obſerv'd Solutions and 
Air to have, and to be different in the reſt, And therefore Ithink it nei- 
ther i-#poſſeble, irrational, nay nor difficult to be able to predi&: what is 
kkely to happen in other particulars alſo, beſides thoſe which 0bſervatior: 
or Experiment have' declared thus or thus; eſpecially, if the circame- 


ſtances that do often very much conduce to the variation of the effe(ts be 


duly weigh'd and conſider d. ' And indeed, were there not a probability.of 
this, our inquiries would be endleſs, our tryals var, and our'preateſt'in- 
ventions would be nothing but the meer produF#s of chaxce, and not of 
Reaſon z, and, like Mariners in an Ocean, deſtitute both of a Compaſs: and 
the ſight of the Gd grids, we might indeed, by chance, Steer dire&h 
towards.our defired Port, but:'tis a thouſand to one but we miſs our aim. 
But.to proceed, we may hence alſo give a plain reaſon, how the Air comes 
to be darkred by had, &c, which are nothing but a kind of precipitati- 
071; and how thoſe precipztations fall down in Showrs. Hence alſo could . 
I very. eaſily, and I thiok truly, deduce the cauſe of the curious ffxangu- 
lar figures of Snow, and the appearances of Halves, ec. andthe tudden 
thickzing of the Sky with Clouds, and the vaziſbing and diſappearing of 
thoſe Clouds again; for all theſe things may be very eaſily 7ritated in a 
glaſc of liqnor,with ſome {light Chywical preparations as I have often try'd, 
and may ſomewhere elſe more largely relate, but have not now 'time to 
- them down. But to proceed, : there are other bodies that confiſt of 
particles.more Groſs, and of a more apt figure for:coheſſorr,' and: this re- 


 quires@ ſomewhat greater agitation 3 ſuch, I ſuppoſe y. fermented vinoys 
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Spiritsgſeveral Chymical 0ils, which are much of-kin to thoſe Spirits; &; 
Others yet require # greater, as water, and ſo others much greater, for al- 
moſtinfinite degrees: For, I ſuppoſe. there are very few bodies in the 
world that may not be made aliquatezns fluid, by ſowror' other degree of 
agitation or heat. Az FR2G, QOH LOT SL EROING > 

Having therefore in ſhort ſet down my Notion of a Fluid body;Leotne 
inthe next place to conſider what Congrnity is; and this, as Taid before, 
being a Relative property of a fluid, whereby it may be ſaid to be /zke'or 
like to this or that other body, whereby it does or does #68 mix' with 
this or that body. Wewill again have recourſe to our former Experi- 
ment, though but a rude one; and here if we mixiti the diſhſeveral kinds 
of ſands, ſome of bigger, others of Jeſs and finer bulks; we ſhall find that 
by the agitation the fire ſand will ejee? and throw out of 'it ſelf all thoſe 
bigger bulks of ſmall toes and the like, and thoſe will be gathered toge- 

| ther all into oxeplace 3 and if there be'other bodies in it of other natures, 
thoſe alſo will be ſeparated into a place by themſelves, and united or thn 
. bled up together. And though this do not come upto the higheſt proper=- 
ty of Congruity, whichis a Coheſtorz of the parts of the fluid $i ge Or 
a kind of attra#ior and tenacity, yet this does as twere ſhadow it out, 
and ſomewhat reſemble it; for juſt after the ſame manner, I ſuppoſe 
the pulſe of heat to agitate the ſmall parcels of matter, and thoſe that are 
of a like bigneſs, and fiexre, and matter, will hol, or dance together, and 
thoſe which are of a differing kind will be thruſt or ſhov'd out from be- 
tween them; for particles that are all ſrilar, will, like ſo tnany equal 
amuſical ſtrings equally ſiretcht, vibrate together in'a kind of Harmony ot 
#mſon; Whereas others that are diſſmmilar, upon what account ſoever,un- 
leſs the diſproportion be otherwiſe counter-ballanc'd,' will; like ſo man 
ſtrings ont of tune to thoſe uniſons, though they have the ſame agitating 
pulſe, yet make quite differing kinds of vibrations and repercuſſions, ſo that 
though they may be both moy'd,yet are their vibratzons fo different, and 
ſo #x#turn d, as twere to each other, that they croſs and jar againſt each 
other, and conſequently, caxrot agree together, but fly back from each 
other to their fimilar particles. Now, to give you an inſtatice how the 
diſproportion of ſome bodies in one reſpe&t, may be connter-ballanc'd by 
a contrary diſproportion of the ſame body in another reſpe&t, whence we 
find that the ſubril ions ſpirit is corgruous, or does readily 2rix with wa- 
' ter, which im many Proper is of a very differing nature, we may con- 
- fiderthat a _ may be made either by two ſtrings of the ſame lieneſs, 
length, and texſtor, or by two ſtrings of the ſame bigneſs, but of differing 
length, and a contrary differing ww oo or 3h3. by two ſtrings of #nequal 
length and bigneſs, and of a differing tenſion, or of equal length, and diffe- 
ring bigneſs and tenſion, and leveral other ſuch varieties. To which #hree 
properties in ſtrings, will correſpond three proprieties alſo in ſand, or'the 
particles of bodies, their Matter or Subſtance, their Fignre or Shape, and 
their Body or Bulk, And from the varieties of theſe three, may atile i- 
finite varieties in fluid bodies, though all agitated by the ae pmlſe or v1- 
brative motion. And there may be as many ways of making Ts 
| an 
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and Diſcords with theſe, as there may be with »wwſical ftrings. Having 
therefore ſen whatis the cauſe of Congruity or Incongruity, thoſe rela- 
tive properties of fluids, we may, from what has been faid,, very caſily 
colle&, what is theregſor of thoſe Relative proprieties alſo hetween fhe- 
id bodies and ſolid ; for ſince all bodies confiſt of particles of; ſuch: a 8#b- 
farce, Figure, and Bulks but inſome they are writed togethet more firm- 
ly thenito be leoſered from each other by every vibrative motion (thaugh 
imagine that there is.no body in the world, but that ſome degree of a: 
gitation.may, as L hinted before, agitate and looſen the particles fo as.to 
make them fluid) thoſe cohering particles may vibrate in the fame mari 
ner almoſt as thoſe that are /ooſe and became xziſors or diſcords, as 1 
may fo ſpeak, to them. | Now that the parts of all bedies, though never 
ſo ſolid; - do yet vibrate, I think we need gono fnrther for proof, theri 
that a{bodies have ſame degrees of heat in them, and that there has noe 
been yet found any thing perfe@hy cold: Nor cat Lbelieve indeed that there 
is any: fuch thing ip Nature, as a body whoſe particles are at re, or lazy 
and awaitive in the great Theatre of the World, it being quite contrary to 
the grand Oeconomyof the Univerſe. We ſee therefore what is the rea+ 
ſon of the /p-epathy. or uniting of ſome bodies together, and of the ant- 
pathy or flight of others from each other : For Cengraity ſeems nothing 
elſe but a Sympathy, and Incongruity an Antipathy of bodies; hence fmi- 
lar bodies once axited will not eaſily part, and diſſamilar bodies once dif 
jojn «will not eaſily anite again; from hence may be very eafily deduc'd 
the reaſon-of theſuſpexrſior of water and Dnickflver above their uſual fbas 
tion,as[ {hall moreat large anon ſhew. OIIED Loydves 
. Theſe properties therefore (alwayes the concomitants of fluid badies) 
produce theſe following viſible Efed&s - ITY bb 
Firſt, They »zite the parts of a fluid to its ſemilar Solid, orkeep them: 
ſeparate from its difſzmilar. Hence Qvick:ſilver will (as we noted befare) 
Sick to Gold, Silver, Tir, Lead,$&c. and unite with them : but rextofffrom 
Woed, Stone, Glaſs, &c. if never fo little ſcituated out of its horizontalle- 
vel; and water that will wet ſalt and diſſolve it, will ſip off from Tallow, 
arte a iy ay aries as f, my be obſerved to 
loupen a daſty ſuperficies. : And next they cauſe the parts of howogene- 
al Grd} bodies readily to «dbere together tod mix, ink of beterogereel,ta 
be exeteding everſe thereunto. Hence we find, that two ſmall drops of 
water, on any ſuperficies they can roul on, will, it they chance tatouch 
each other, iy unite and 1x into one 3% drop : Thelike may beab- 
ſcrved with two ſmall Bowls of Qvick:flver upon a Table or Glaſs, pro- 
vided. their ſurfaces be not duſty; and with two drops of 0y/ upon fair 
water, &-c. And further, water put unto wire, ſalt water, vinegar, ſpirit 
of wive, or the like, "does immediately (eſpecially if they be ſhaken to- 
gether) diſperſe itſelf all over them.. Hence, on the contrary, we alfo 
ind, that 0y/ of Tartar poured upon @rick:fetver, and Spirit of Wine on 
Le 011 of Turpentine on that Spirit, and Air upon that Opl,though 
e opt cloſely up into a Bottle, and faakez never ſo much, they 


that 
they pe! 
wHl by no means long ſuffer any of their bigger partsto be —— 
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cluded within any of the other Liqubrs(by which tecited Liquors;may be 
plainly enough repreſented the four: Peripaterieal Elements, and the there 
ſubtil ther aboveall.) From this property'tis, chat a drop of Water dow 
not mingle with, or vaniſh into Air, but is drrork (by that Fluid tyually 
protruding it on every (ide) and forc't into as lirtle a ſpace bs it Ean poſt 
ſibly be contained in, namely, into a Rexnd Globe. . So likewile' a Hits 
tle Air blownunder the water, is xx#e# or thruſt into 4 Byyb3c by the 
' ambient water. Anda patcel of Dvicksfi e encloſed with HH, Waite, 
or almoſt any other Liquor, or pier into a ron?d Ball, 
Now the cauſe why all theſe included Fluids, newly rtentionedy'or as 
many others as are wholly included within a heterogeneods' lutdy/ ate 
not exally of a 8pherical Figare (ſeeing that if cauſed by theſe Prificiples 
only, it could be of no other) muſt, proceed from foie other Klhd of 
preſſure againſt the two oppolite flatted ſides. This advent#t70H7 &f 2269: 
dental prefiure may proceed from divers tauſes, and atcofdine! y thiſt ad 
verſe the Figure of the included hetetogeneous fluid t For ſetitiy that f 
body may be included either witha fhaid only, or only with  f6li#, of 
partly with a fluid, and partly with a ſolid, of partly with one fluid; and 
partly with another ; there will be found a very great yafiery of the tet- 
minating ſarfaces, mach difteririg from a Spheriral, aceotting to the Viti- 
OUs reflance or ptefſure that belongs to each of theſe ehcompatiing box 
dies, SR "pu 
Which Properties may in general be deduced from tio heads, vs; 
Motion, and Ref, For, either this Globutlar Figure is altered by a ##ts 
ral Motion, fach as 1s Gravity ; or a violent, fach as isahy dctide#fdl riotion 
of the fluids, as we ſce tt the #izd ruffling up the water,and the pariizgs 
of Streams, and fozming of Catarraits, and the like. Or thirdly, By the 
Reſt, Firmneſs and Stability of the atnbient $9lid.  Forif the including 
Solid be of an angular or any other irregsla# Forth, the included fir will 
be near of the /ike,as a Pime-Pot full of water;or a Bladder full of 43#.- Arid 
next, if the including or included fluid: have a greater gravity one tlari 
- ahother,then will the g/obular Form be depreft into an Elrptico:fpheri#al : 
Astf, for example, we ſuppoſe the'Circle 4 B 0 D; m the forth Fienve; 
fo repreſent a drop of water, Quick:ſilver, or the hike, meluded with the 
Air or the like ,, which ſuppoling there were no gravity at alliveither of 
the fruzds, or that the containedand containing were of the ſame weight, 
would be equally compreit incor anexattly ſpherical body ( the ambient 
fluid forcing equally againſt every {ide of it..) Bus fuppolity' either 4 
greater grevityin the included, by. reaſoniwhereof che' parts'of ah. 
pref from -4 towards, and: therebythe whole pur into #40120, art 
that wption being hindred by the rſtnce of the ſpbjarent parts of the 
ambient, the globular Figure 4 D' B C will be dep#eſt intothe EVipried* 
ſpherical, E & F H, For the fide 4 igdetrudedtto ® by the Gravity," atid 
& to F bythe refſterce of the ſubjacent miediurhi : aridtherefors 6 rh 
neecf{arilybethruftro G;and D to H,. Ovellſe; fippoling a greater grab: 
ty mthe ambient,. by whoſe: more then ordinary prey againlt the wndet 
kde of the included; globule; 2 with be-forced co F,,and by kv3ghfante wr 
| | EF tne 
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the motion wpwards, the ſide 4 will be depreſt to E, and therefore C being 
thruſt to G and D to H; the globular Figure by this means alfowill be 
made an Fllptico-ſpherical. Next if a fluid be included partly with one, 
and parth with another fluid, it will be found tobe ſhaped diverſh, ac- 
contig to the proportion, of the gravity and izcongruity of the 3 flnids 
one toanother : As in the ſecond Figure, let the upper M4 MM be Air,the 
middle L 14 N 0 becommon 0yl, the lower 0 0 0 beWater, the 0z/ 
will be form'd, not into a ſpherical Figure , ſuch as isrepreſented by the 
pricked Line, but into ſuchaFigureas LM N O, whoſe tide L M N 
will be of a flatter Elliptical Figure, by reaſon of the great diſproportion 
between the Gravity of Oyl and Air, and theſide L. O M of arounder, 
becauſe of the ſmaller difference between the weight of 0z/ and Water. 
Laſtly, The g/obular Figure will be changed,if the ambient be partly fluid 
and partly ſolid. - And here the termination of the incompaſled fixid to- 
m_—_ the incompaſling is ſhap'd according to the proportion of the con- 
gruity or incongruity of the fluids to the ſolids, and of the gravity and 
incongruity of the fixids one to another. As ſuppole the ſubjacent mes 
dium that hinders an included fluids deſcent,be a oy , as let KI, inthe 
fourth Figare, repreſent the ſmooth ſuperficies of a Table; E G F H,a 


parcel of running Mercury; the fide G F H will bemore flatted, ac- 
cording to the proportion of the incongruity of the Mercury and Air to 
the Food.,and of the gravity of Mercxry and 4zr one to another ; The fide 
G E H will likewiſe be a little more depreſt by reaſon the ſubjacent 


partsare now at reſt, which were before in motion. 

Or further in the third Fignre, let A I L D repreſent an including {6+ 
lid medium of a cylindrical ſhape ( as ſuppoſe a ſmall Gloſs Far ) Let 
F G.E MM repreſent a contain'd fixid, as water ; this towards the bot- 
tom and fides, is figured according to the concavity of the Glaſs : But its 
upper Sxrface, ( which by reaſon of its gravity, ( not confidering at all 
the Air above it, and ſo neither the congruity or incongruity of either of 
them tothe Glaſs) ſhould be terminated by part of a Sphere whoſe dia- 

meter ſhould be the ſame with that of the earth, which to our ſenſe would 
appear a ſtraight Line, asF G E, Or which by reaſon of its having a 
greater congruity to Glaſs than- Air has, ( not conſidering its Gravity ) 
would be thruſt into a concave Sphere, as C H B, whoſe diameter would 
be the ſame with that of the concayity of the Veſſel : }) Its upper Surface, 
I fay, by reaſon of its having a greater gravity then the Air, and having 
likewiſe a greater congruity to Glaſs then the Air has, is terminated, by a 
concave Elhptico-ſpherical Figure, as C K B. Forby its congruity it eaſily 
conforms it ſelf, and adheres to the Glaſs, and conſtitutes as it were one 
containing body with it, and therefore ſhould thruſt the contained Air on 
that fide it touches it, into a ſpherical Figure, asB H_C, butthe motion of 
Fare L depreſling a little the Corners B and C, reduces it intothe afore- 
faid Figure C K B. ; Now that itisthe greater congruity of one of the 
two contiguous fluids,then of the other,to the containing ſolid;that cauſes 
the Rare ing ſurfaces to be thus or thus figured : And thatit is'not be- 
cauſe this or hat fipuratcd ſurface is more proper, natural, or peculiar to 
i One 
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then have faric atpreſent, I ſhall here ne It's andproceetito thew, 
that -this may be preſently founthtrue , if Experiment be made with a 
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round Spring (8 way of making which trials is obvious enough. ) And 
with the'fluid bodies of Mercury, Azr, ec, the way of trying which; will 
be ſomewhat more difficult ; and therefore I ſhall in brief deſcribe it. He 
therefore that would try with 4ir, muſt firſt be provided of a Gloſs-pipe, 
made of the ſhape of that inthe ;/#f#þ Figure , whereof the fide A' B, re 
preſents a-ſtraight Tube of about three foot long, C, repreſents! another 
part of it, which conſiſts of a round Bubble ; ſo oxdered,that thereis'left a 
paſſage or hole at the top, into which may be faſtened with ceavet ſeveral 
Gal Pipes of determinate cylindrical cavities : as let the hollow of  * 


?\ { * "% 


mþo ces. 0p: > 
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of 
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of an inch, 


whe whe. he 
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| There,may be added as many more, as the Experimenter ſhall think fit, 
with holes continually decreafing by known quantities, ſo far-as his ſenſes 
are able to help him ; I fay, ſo far, becauſe there may be made-Piper: fo 
ſmall that it will be impoſflible to perceive the perforation with-ones na- 
ked eye,though by the help of a Tp +. it may cafily enough be per- 
ceived; Nay, I have made a Pipe perforated from end to end, iſo ſmall, 
that withmy naked eye I could very hardly fee the body of it, /infomuch 
that I have been ableto Enitit up into a knot without breaking :- And 
more accurately exaniining one with my raps he I found it notſo big 
as a ſixteenth part of one of the ſmaller hairs of my head:which was of 
the ſmaller and finer fort of hair, ſo that ſ1xteen of theſe Pipes bound fap- 
got-wiſe together, would but have equalized oneſingle hair 3: how ſmall 
therefore mult its perforation be? It appearing to me through 'the Aicro- 
cope to bea proportionably thick:fided Pipe. _ IDPIT 2 -! 
- Toproceed then, for the trial of the Experiment, the Experimenter 
muſt place the T#be A B, perpendicular, and fill the + F (cemented in- 
to the hole E _) with water, but leave the bxbble C full of 4r, andthen 
gently pouring in water into the Pipe A B, he muſt obſerve diligently 
how high the water will riſe in it beforeit protrude the babble of Air C, 
through the narrow paſlage of F, and denote exaCtlythe wes. of the 
Cylinder of water ,, then cementing in a ſecond Pipe asG, andfilling it 
with water 3' he may proceed as withthe former, denoting likewiſe the 
height of the Cylizder of water , able to protrude the bubble C\ through 
the paſſage of G, the like may he do with the next A he the nexr:ebe, 
as far as he tsable : then; comparing the ſeveral oy tsof the Cylinders, 
withthe ſeyeral holes through which each Cylinder did force the 4ir (ha- 
ving due regard tothe Cylinders of water in the ſmall T#bes ) it will be 
very calie-to determine, what force is requiſite to preſs the Air in- 
to ſuch and ſuch « hole, or (to apply it to ourpreſent — ) 
| how 
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how much'of the preſſure of the 4jr is taken offf by 1ts ingrelsinto fmal- 
Jer and. ſmaller boles. | From, the application, of 'which to the cntring of 
the 4ir intoithe bigger hole;of the Feſe/,. and into the! {malletiHoleof the 
Pipe, we ſhall, clearly find, that there is a greater preſſure of the, alr;upon 
the water in,the Yeſe/ or,greater pipe, thenthereis/uponthat inthe 'lefler 
pipe: For ſincethe preſlure of the ain every, way! is folnd. to-btequal, 
that. is, as|much as1s able to-preſs up and ſuſtain a;Cylinder of; Quickeriver 


of two foot and a half high, or thereabouts; 'And ſince 'of;\this preſſure 
fo. many more degrees are required to force the! ir 'into'a ſmaller. then 
into a greater bole that is full of a more congruous fluid. - And laſtly, 
fince thoſe degrees that are requilite to preſs it-in, arethereby taken off 
from the 4ir within , and the A4r within left with ſo-:many degrees of 
preſiure leſs then the Air without 3 it will follow, that the Air inthe leſs 
Lp or pipe ., will have leſs preſſure againſt the ſuperficies of the water 
therein, then the 477 in the bigger : which wasthe minor Propofition to 
be proved; ;o i: 1-22, | VO enter rotor tical 2c 
* The Cao therrſore un pins yh follow, hi That - . 
ual preſſure of the Air cauſed by its ingreſs into unequal holes, is a. cauſe ſufſt- 
gs roms 0 this effe@ PR the belp of _ other concurrent, \and 
theretcre is probably the principal (if not the only) cauſe of theſe Pheno- 
mena. | a OAY Dr, 
_  Thistherefore being thus explained, there will be divers Phanomena 
explicable thereby, as, the riſing of Zzqzors in a Filtre, the riſing of Spirit 
of Wine, Ol, melted Tallow, &-c.' in the Week, of a Lamp, ( though made 
of ſmall ire, Threeds of Asbeſtxs, Strings of Glaſs, or the like ) the rifing 
of Liquors in a Spange, piece of Bread,Saxd, ec. perbaps alſo the aſcend- 
ing of the $apin Trees and Plants, through their ſmall, and ſome of them 
izeperceptible pores, (of which Ihave faid more, on another occafion ) at 
leaſt the paſling of it out of the earth into their roots. And indeed up- 
on the conſideration of this Principle , multitudes of other uſes of it oc- 
curr'd tome, which I havenot yet ſo well examined and digeſted as to 
propound for Axioms, but only as @verics andConje@ures which may 
ſerve as hints toward ſome further diſcoveries. by 6. 
. Asfirſt, Upon the conſideration of the congruity and i#congruity of Bo- 
dies,as to touch, I found alſo the like congruity and incongruity (if I may 
ſo ſpeak ) as to the Tranſmitting of the Raies of Light : For as in thisre- 
gard, water ( not now to mention other Liquors) ſeems nearer of affini- 
ty. to Glaſs theri 4ir,and, dir then Quicksilver : whence ar obligye Ray out 
of Glaſs, will paſs into water with very little refratzonfrom the perpendi- 
cxlar, but none out of Glaſs into Air, excepting a direF, will paſs without 
a very great refraction from the perpendicular, nay any oblique Ray un- 
der thirty: degrees; will pot-be adnutred into the Air at all. And Duicks 
ſilver will neither admit oblique or direct, but refletsall ; ſeeming, as to 
the tranſmitting of the Raies of Light, to be of # quite Hriaoaaſt- 
tution,from that of 4ir,Yater,Glaſs, &c.: and to reſenble. nol tio Opa=s 
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cousand ſtrong RiGog cb of Metals: $0 alſo asto the property of 
coheſion or congruity , Water ſcems to keep the ſame" order, being 
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tnore-ongrugus to Glaſs then' Air, and Air theh QuickAlver, © | 
:-» ASecondrhing (which washinted to me, by the conlideration of the 
1ncluded\fluids globular form ,- cauſed by the protruſion of the ambierit 
hererogentous fluid was, whether the Phehomttre of gran! y might wot 
by this means be:eqplained,by-ſuppoſing the Globe of Farth; Water, anfl 
Airtobteinchided with a fluid,” heterogeneons'to all andeachof thety, 
fo fubtib;.as noteflly-to be every where mtcyÞerſed through the 4:r;Cor 


rather the/2;r throuphi ,) 'but ro pervade thebodies of Glaſe7, ahd eveh 
the loſes Metale;by which means it may endeavour to detrizdle all carth- 
ly bodies as far from its it-can 3 and partly thereby,and partly by othitr 
_of itsproperties may move them towardsthe Cetiter of the Earth. Now 
[that there is ſomeſuch fluid. I could produce many Experiments and Ret- 
Jobs; :that.do- ſeem toprove it: But becauſe it would ask ſome time anf 
room toſet them down and explainthem, and to conſider and anfiger at 
the Objettions (many whereof I foreſee ) that may be alledped againf 
it; [I ſhall atpreſent proceed to other &xeries,contenting my ſelf to have 
here only given a higt of what I mayfay more elfwhere. 
- A Thnd $xer: then was , Whether the beterogereity of the ambient 
fluid may (not be accoutited'a ſecondary cauſe of the ronndnefs or globulty 
form of the greater bodies of the world,fuch as are thoſe of the $,Stars, 
and Planets, the Jence of each of which ſeems altogether heterogere- 
ons tothe erromrambient fluid ethtr> And of thisI ſhall ay more mthe 
Obferyation of the Moon. . © O02 2407 PEI 
-  AFburth  was', Whether the globular for of the ſmaller parcels of 
matter:here upon the Earth, as that: of Fra#s, Pebbles, or Flints , ee, 
Soo. ſemto have been a Ziqnor at we may not be cauſed by the 
beterogeneoms ambient fluid. For thus we fee that melted Gloſs willbe 
naturally formed'intoa rownd Figure; (o likewiſe any ſmall Parcel of any 
fufible body, if it be perfedtly encloſed by the'Air , will be driven into 


obalay Form ; and,when cold, will be found 'a fol;d BaZ. This is plaid? 

enough manifeſted tous by their' way of making ſhot with the 3 of 
Leed ; which being a very pretty curioſity and known but to a very | 
and having the liberty of publiſhing it granted me, by that Eminent Vir- 
tuoſo Six Kobert Moray, whobrought in this Account of it to the Royal $9- 
ciety, Thave here tranſcribed and inſerted. EST ob 


To make ſmall ſhot of difterent fizes ; Communicated by his 
Highneſs P,\R, ” * ears 


> Ake Lead out of the Pig what quantity you pleaſe, meltit down, 
MA fiir and clear it with an iron Ladle, gathering together the 
blackiſh 'parts that” ſwim at top like ſcum, .and when you ſee the co- 
bot of the clear Lead to be greeniſh, but no ſooner, firew uponit Auti= 


pigmentum 


f 
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piginentum powdered according to the quantity of Lead, about 44 
much as will the upon a half Crown piece will ſerve for @ghteen. or 
twenty pound weight of ſame ſorts of Lead ;, others will require more, or 
. After the Auripigmentum j3put in, flir the Lead well, and the 
Auripigmentum will flame : when the flame 33 over, take out Joie 
of the Lead in a Ladle having a'lip or notch in the brim for converlt- 
ent pouring out of the Lead,and being well warmed among} the melted 
Lead, andwith a flick make ſome ſingle drops of Lead trickle out of 
the Ladle i into water in a Glaſs , which if they fall to be round aid 
without tails, there is Auripigmentum enough put In, and the temper 
of the heat is right, otherwiſe put in more. Then lay two bars of Iron 
( or ſome moreproper Iron-t09l made on purpoſe ) upon a Pailif was 
ter,and place upon them a round Plate of Copper, of the ſi rzeand figure 
of an ordinary large Pewter or Silver Trencher, the hollow whereof is td 
be about three inches over , the bottom lower then the brins about half 
an inch, pierced with thiry, forty, or more fmall holes; the ſmaller the 
 boles are, the ſmaller the ſhot will be; and the brim is to be RY then 
the bottom. to conſerve the heat the better, 
The bottom of the Trencher being ſome four inches Aflant _frumthe 
water i the Pail Jayuporrit fome- burning Cales,to keep the Lead melt- 
ed upon it. Thenwith the hot Ladle Ie ke Lead off the Pot where it 
ſtands melted, and pour it ſoftly upon the burning Coles over the botton 
of the Trencher,, and it will immediately run through the boles into the 
water in ſmall round drops. Thus pour on new Lead ſtill as faſt as 
i runs through the Trencher till all be done ; blowing now and then 
the Coles wit hand-Bellows, when the Lead in the Trencher cools ſo as 
to flop from running 
Whilſt one eg on the Lead, another muſt, with another Ladle, 
thrufted four or froe inches under water inthe Pail , catch from time 
zo time ſome of the ſbot,as? it drops down, to ſee the ſize of it, and whether 
there be any faultsin it, The greateſt care iz to keep the Lead upon 
the Trencher in the right degree of heat ; if it be too cool , it will not 
run ON the Trencher, x at it ſtand melted upon it ; and this is to 
be , 
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be helped by blowing the Coals alittle , or pouring on new-Lead that 33 
botter : but the cooler the Lead the larger the Shots, and the hotter the 
frmaller ; when it is too hot, the drops will crack. and fly; then you 
muſt, flop pouring on new Lead,ond let it cool; and ſo long as you ob- 
ſerve the right temper of the heat, the Lead will confiantly drop intorvery 
round Shot, without ſo much gs one with atail in manypounds. © 

 » Whenall is done, take your Shot out of the Pail of water, and put it 

ina Frying-pan over the fire to dry them , which muſt be done warih, 
-ftill ſhaking them that they melt not ; and when they are dry you may 
ſeparate be ſmall from the great , in Pearl Sines made of Copper or 3 
Lattin let inta one anather, into as many ſizes as you pleaſe. But if 
you would have your Shot larger then the Trencher makes them , you 
may'da it with a Stick., making then trickle out of the Ladle, as hath © 
-  "|f theTrencher be but toucht a ery little when the Lead ſtops fron 
going hrough it, and be not too cool,jt will drop apain , but it is better 
wot tatouch it at all, Ad the melting of the Lead take care that there 
be no kind of Oyl, Greaſe, or the likg, upon the Pots, or Ladles.or Tren- 
© The Chief cauſe of this Globular Figareof the Shot, ſeems w hethe 

Auripigmentum-;, for, as ſoon ds it a put in among the melted Lead, 

« ſeit. lining bright, canroling infamha gras flies 

skin on 'it; when. you ſcum it to make it. clean; mith the Ladth. So 

that when the Air comes at the falling drop of the melte# Lead, that 

Shin canſtrifis them every where equally > but upon what account, awd 

whether this be the true cauſe, is lift to. further diſquiſution, | 


Much after this ſame manner, when.the Air is exceeding cold. through 
which -it paſſes, do-we. find the-drops of Rain, falling from the Clouds, 
congealed into xound, Hail-ftones by the freezing; Ambient., . A 

we C , which may beadded this othen known Experiment.;. That if YOu 
gently let flla ſropof water upon ſmall ſaz'or duſt, you ſhall find, as it 
were, anantifiaial rowd. ſhure quicklygenerated." Kcannot upon this oc 
caſjon-gmit the, mentioning of the ſtrange kind of Gram, which, Fhave: 
odſerved'ina rw brought. from Kettering in Northamptayſhire,and there- 
fore- called by, Maſons Ketterimg-Store, of which ice the Deſtriprion." 
| hich 
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Which brings into niy mind what T long ſince obſervedin the fiery Sparks 
that are ſtruck out of a Steel, For having a great defire to ſee what wag 
left behind, after the Spark was gone out, I purpoſely ſtruck fire over a 
very white piece of Paper, and obſerving diligently where ſome conſpi- 
cuous ſparks went out , I found a very little black ſpot no bigger then 
the point ofa Pin, which through a 4ficroſcope appeared tobe a perfect- 
ly round Ball, looking much like a poliſhr ball of Steel, infomuch that. 
I was able to ſee the Image of the window reflected from itz. | Icannot 
here ſtay ( having doneit more fully in another place) to examine the 
particular Reaſons of it, but ſball only hint, that I imagine it.tobe.ſome 
{mall parcel of the Steel, which by the violence of the motion of the 
ſtroke ( moſt of which ſeems to be impreſt upon thoſe {mall patcels; ). is 
made fo glowing hot, that it is melted into.a Vztram, which by the ambi- 
ent Air is thruſt into the form of a Ball: | 4 | 


A Fifth thing which I thought worth Examination was, Whether the 
motion of all kind of Springs , might not be reduced to the Principle 
whereby the included heterogeneons fluid ſeems to be moved ; or to thar 
whereby two Solids, as Marbles, or the like, are thruſt and kept together 
by the ambient flaid, | ON, Lie ak a 

A Sixth thing was. Whether the Riſing and Ebullition of the Water, out 
of Springs and Fountains ( which lie much higher from the Center.of the 
Earth then the Superficies of the Sea, from whence it ſeems to be derived 
may not be. explicated by the riling of Waterina ſmaller Pipe : For the 
Sea-water being ſtrained through the Pores or Crannies of the Earth, is, 
a$1t were, included in little Pipes, where the preſſure of the Air has not 
ſo great a power to reſiſt its _ : But examining this way, and finding, 
in it ſeveral difficulties almoſt wremovable, I thought upon a way that 
would much more naturally and conceivably explain it; which wasby 
this following Experiment : I took a Glaſs-Tube, of. the form. of that 
deſcribed in the ſixth Figure, and chuling two heterogezeons fluids, ſuch 
as Water and Oy, I poured in as much Water as filled up the Pipes as 
high as A B, then putting in ſome Oyl into the Tube AC, I depreſt the 
ſuperficies: A of the Water to.E, and B I raiſed to G, which wasnot-ſo 
high perpendicularly asthe ſuperficies of the Oyl F, by the ſpace F I, 
EN the proportion of the gravity of theſe two, Liquors was as 


| GHtoF E. 


- This ExpeximentI tried with ſeveral other Liquors, and particularly 
with freſh! Water and Salt. ( which I made by dfiſlotving Salt in waror 
Water )'which two though'they are nothing heterogeneous, yet before: 
they-would;perfefly. mix one with another, I made-trial of the Experts. 
ment. Nay; detting the Tube wherein I ttied the Experiment remairi for 
many dayes, I obſerved them not to mix 3 but the ſuperficiesof the frei 
was rather more then leſs /clevated;above' that 6f the Salt. 'Ng the 
proportion. the grayity.of Sca-water, to that of River-watexgdtegrd- 
ing toStevinys and Varerins, arid) as Þ havelince found pretty tiae.. by 
making trial my ſelf, isas 46. to 4.5.. that is, 46. Ounces of ;theialt Wa- 
£205GS | 
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ter willtake up'no more room then 45. of the freſh. Or reciprocally 
45 pints of falt-water weighas much as 46 of freſh. 
we found the proportion of Brine to freſh Water tobe near 13 to 121 
Suppoſing therefore G H M to repreſent the Sea, and F I the height of 
the Mountain above the Superficies of the 8a, F M a Cavernin the 
Earth, beginning at the bottom of the Sea, and terminated at the top.of 
the Mountain, L M the Sand at the bottom, through which the Water 
is as it were ſtrained , fo as that the freſher parts are only perttittedito 
tranſude,and the ſaline kept back ; if therefore the proportion of GM 
to F'M beas 45 tog6, then may the Cylinder of Salt-water G M make 
the Cylinder of Freſh-water to riſe as high as E, and to run over at N. 
I cannothere ſtand to examine or confute their Opinton , whomake the 
depth of the Sea, below its Superficies, to be no more perpendicularly 
meaſured then the height of the Mountains above it: Tis enough for 
me to ſay, there is no one of thoſe that have aſſerted it, have experimen- 
tally known the perpendicular of either; nor ſhall There determine, whe- 
ther there may not be many other cauſes of the ſeparation of the freſh 
water from the falt , as perhaps ſome parts of the Earth through which it 
is to paſs, may contain a Salt, that mixing and uniting i he Sea-lalt, 
may precipitate it 3 .much after the ſame manner as the Alhalizate and 
Acid 8alts mix and precipitate each other in the preparation of Tarta- 
Tm Vitriolatum. IT know not alſo whether the exceeding cold (that 
muſt neceflarily be ) at the bottom of the Water, may not help towards 
this eparation , for we find , that warm Water is able to diffolve and 
contain more Salt , then the ſame cold; infomuch that Brines' ſtron 
impreghated by heat, if let cool, do ſuffer much of their Salt to fiibfide 
and cryſtallize about the bottom and fides. I'know not allowhether 
tlie exceeding preſſure of the parts of the Water one apainſt another, 
nay not keep the Salt from deſcending to the vety bottom, as findin 
little or.n6 room to inſert it ſelf between thoſe parts , protraded fo vio- 
teritly together , or elſe ſqueeze it upwads into the ſuperiour partsof the 
Sea, where it may more eaſily obtain room for it ſelf,” amnongt the parts 
of the Watet., by reaſon that. there is more heat and lefspreflure. To 
this Opinion Iwas ſomewhat the more induced by the relations1 have 
met with it Geographreal Writers, of drawing freſh Water fromthe bot- 
com'bf the $8a , which is falt above. I cannot now-ſtand ro examine, 
whether this natural perpetual motion may not artificially beimiraret : 
Nor.ban Iſtand to anſwer the Objetions which may braphogtit this 
my Swppolition : As, Firſt; How it cotnes to paſs;that there are ſometimes 


fale\Springs much higher then the Superficies of the Water?-/And, Se- 


ringsdo not runfaſter and flower, acoordingrothevary- 
of the Cylinder of Sea-water, by the obbiogandflow- 


alike Tincture neat the Superficies of the Earth. by pulling through 
mefalt 36ers, or elſe many of the ſaline parts of the Soanuy bekept 
back, though ave all,© oo wal 
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- | And as tothe Second , The ſane Spring may. be fed and lupplyed by 
diversCaveres, coming from very far diſtant partsoHthe Sea, fo asthiit 
--it-may inone-place be high, in another low. water ;\and © by that means 
the Spring may be equally ſupply'd-atall times.” Orelte the Cuverni may 
be fo ſtraightand natrow',' that the water:not having ſo ready and' free 
'paſkage through it; cannot-upon.ſo ſhort and quick mutations of preſſate, 
.be able ro-produce any ſenſtble effe@-ar ſucha' diſtance; "Beſides! har, 
to confirm rhis hypotheſrr, thete are many Examples found in Natural'rniftg- 
rians,of Springs that do ebband flow like the Sea : As partioulatly;ths 
recorded by the Learned Camden, and after him by Speed, to'be found jb 
this fad: One of which,they relate'to.be:on' the Topof 'n Mountain, 
by the ſmall TO Kilken 2. Fliniſbire 1,» Maris enmulas qui-ftatic\tehtpo- 
ribas ſus evomit: & reſorbef\ Aquas ;' Which at certain. times rifetPfhd 
falleth aften the manner..of; the ' Sea. : A: Second. in! Carrmardenſfire, 
near Caermwarderr, at a placecalled Cattred Bichan 5; 2a: (* ut ſeribif ©;- 
raldus ) naturali die bis undjs deficiens,, &- toties exuberans”, abitigi 
imitatur inſtabilitates ; That twiceiri four and twenty hours ebbing'iind 
flowing ,. reſembleth the unſtable motions of the Sea. © The Phenonmgemi 
of which two may be caſily.made out, by ſuppoſing the Cavers; by which 
they are fed.,. to ariſe from the, bottotn of the next Sea. A Third) is'a 
Well upon. the River 0gavore in Glaworgarſbire, and'tiear unto Newton,” of 
which Camdezr relates himſelf to be certified, by a Letterfrom a Learned 
Friend of his that obſeryed it, Foxs abeſtihinc, &c.: The Letter is a litele 
too long to be/inſerted,butthe ſubſtance isthis ; That this Well ebbsand 
flows quite contrary to the flowing and ebbing of 'the Sea in thoſe parts 4 
for 'tisalmoſt empty at Fyll Sea, but full at Low water: . .This may haps 
en from the Channel by which itis ſupplied , which may come f#0m the 
_ ofa Sea very remote from thoſe/parts , and whiere the Tides are 
much differing from thoſe-of the,approximate ſhores. 'A Fourth, liesit 
Weſtmorland, near the River.\Leder Wu inſtar Exripi fepius indie 001+ 
rocantibus undis fluit &« refit, which.ebbs and flows many titties 4 day: 
[his may, proceed fromits; being ſupplyed from many Channels; 'coting 
om ſeveral parts of the Sea, lying ſuthciently diſtant aftindet to/havethe 
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not-be' found-a rowfficient in the moſt..cotifiderable Operations of 'Na- 
waned. As inthoſe of Hrat,and Light,and conſequently,of RarefatFion and 
ou, Harder, and aper-w1 Perſpiexity and ESTs Ln mie 

Colours, Fc. 'Nay;I know not whether there may betnany th 

a Name ungry——rka fre ( belaid to) have + uo rl 
I have iniſome other this Treatiſe further er into ant 
ſheywn,) that as well p mrog.dy as Heat may be cauſed by corrofiongwhich is ap- 
cable to conghxity,and conſequently all the me will be bur  fubſequents 
[+ 1900 time; would not willingly be palty of that Error;which the 
thiice Noble and Learned Verwiaes ply te ry! notice of, as ſach,and culls 


iloaphic Geng Empiricum , | quod iz Experimentornm Albpuſtiis 

a Ohſeuritate frndatun eft. For Ineither entry from one finple Expe- 
riment,nor are the Experiments. Imake uſe 'ofell madeuponone Subjett*: 

_ Tany) Experiment t6 make it quatirave with arry preconeety'd 

Notion. -. But onthe contrary-;[ endeavour: to be converſant in Uivers 

kindgof Experiments, and - and every oneof thoſe Triaſs;' I makethe 

or:Tovchſtones, by which Itry all my former Notions, whether 

\— —ooptig in rs and meafure,and touch, &c. Forasthat Body is 

then-a'Counterfeit Gold j:which wants any on&of 7s dog wa 

Gald, ( fach are the Malleablench, Wei Sohn, Colon 


_"— 
= theFiee;Imbliolublenc e forte andehe Nike ) then obit Tony 


the other 3:10: will all thoſbd ions be fountitobe lvanddecerfet, 
that! will-not undergone Trig and Teſts#nade of them by Expert 


meats! And: ſuch as; witl-not coftie up tothedefired4pe 
Porioftion » Trather wholly rejettand:take' ew, thenby” eine ps 
endeavoretorctain theiold.as knowingifueh things beſteo 'Ke 
bit lame and : Aridthis courſe Tlearried from Nantes whon 
ve. fodneglethl of the old Bogly, and fu I and Jafittif. 
ties remain without Qt ner icitous __ ' eareful'of 
nie y.new Erdividuals "A it is certainly themoſt 
rious Structure and: Feryple 16 Novws, ich isftie 
foutd.'f pn ua rent body)! torefideiih; ito begin i'toBuild a 
na fote:Fbamdation of: Experiments,o-% 5:7! | - 1716 
wy ;n0/ eng riues c ow 4 yh hore 
Moue 4 iately; expli Is xpetidmpnt , I proceat! 
ſhewy)That, asto the rifing'6t; Waiedi ina Riltre; Ge" rea(hÞE it wilt 


manifeſt _ TD notice,that a d-\þ is conſtituted of $1 
pydbar ual dodies ,2whichl [eto pRKbe:- thi 
Afripjbegetti ! ninberwecntheny, odoth loſedfilith* eflire hire t 
| 7 utthem) dry whith 
axdiſtinccbrowten theni 
2A if 
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Flare ſomething there is aſcribable to the Heat ,, for that it may rarifie 
the-morevolatiland ſpirituous parts of thoſe combuſtible Liquors, and;ſo 
being'made lighter then the Air, it may be protruded upwards by that 
more ponderous fluid body in the Form of Vapoursz but this can be 
aſcribed to tlic aſcenſion of bor a very little,and moſt likely of that on- 
ly which'aſcends without the Week. As for the Riſing ofiit-in a Spunge, 

read,Cotton,&c. above the ſuperficies of the ſubjacent Liquor: what 
has :betriifaid about the Filtre ( if confidered) will ealtly: ſaggeſt a 
reaſon ;; conſidering that all theſe bodies abound with ſmall holes or 
"'F rom this ſame Principle alſo: ( viz. the #requal preſſure of | the Air. a5 
gainſt the nnequal ſuperficies of the water |) proceeds the cauſe-of the ac+ 
ceſhion! or incurſion: of: any floating body againſt the fides of tht con+ 
- taining Veſlel, or the appropinquation of two floating bodies; as Bubbles, 
Corks, Sticks, Straws,\&c. one towards another. ; As for inftahce, Take 
a Glaſs-jar, ſuch as A B 1n the ſeventh Figzre,' and filling it pretty near the 
tup vekinbaſer , throw into it a {mall round picce of Cork: as'C, and 
plungeicalloverin watcr, thatirbe wet , ſoas that the water.may riſe 
upby the fides of it,then' placing it any where upon the ſuperficies, about 
' an. inch,or one inchand a quarter. from any ſide, and you hall. perceive it 
by degrees to make perpendicularly; toward the neareſt part of the ſide, 
and: the nearer it approaches , the: faſter to 'be moved; the yeaſon of 
which Fh4nowenon will be fbund no other then this, that the: Air has a 
ome preflureagainſt theaniddle of the ſaperſictes, then it has againit 
thoſe parts that approach.nearer,/and are rontigzows to the lides. ' Now 
that thepreflure1s greater ;; niay..( as Iſhewed before inthe explication 
oftthe'third iFigure:) be evinced: from! the flatting of \the water in 'the 
middle; which ariſes frony the gravitycof the under fluid {for fince, as I 
ſhewadibefore.if' there wete no gravity inthe under: firid;orithat it were 
equabtothatof the upper , the: tertfiinating Surface would: be 8pberical; 
and finceitisthe. additional! preflure of the gravity of water that makes 
it. i6 flat, it follows, that the prefiure upon the niddle muſt. be greater then 
towatdstlie>fides: i Hence the Ball having a ſtronger prefſureagamft that 
ſide of it; which reſpects the midileof- the: ſuperficres), :thetu#gairiſt: that 
which reſpects the approximate fide ,\ muſt. neceſlarily-move toxyards:that 


- 
in'C;!> 


with 4 blown Bladder, andban exactly 
| yemſinoothifdeof. fome pliable body yias Horn:07 Quidkrilher: 
Arora ; + I OR adder mk cine 
= 1CI'1the cigd 4ts:prefiyte44and;you prdbs[[tronghfuagnintiathe 
Biaddergpou fhhli-Gnd the Ball maved from the miride romardatbdiions. 
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_ therefore ſhewn the: reaſon of 'the motion 'of any float towards 
the ſides, the reaſon of the incurſion of any two floating bodies will eaſi- 
ly appear : For the riſing of the water againſt the ſides of ether of 
them,is an Argument ſuffictent,toſhew the preflure'of the Airtobe there 
lefs,then its further from 1t,where it is not ſo much elevated ; 'andthere- 
fore the reaſon of the motion of the other toward it, /will be thefame as 
towards the ſide of the Glaſs 3 only here from the fame reaſon »they are 
mutually moved toward each other , whereasthe fide of theGlaſsin the 
former remains fixt. | If alſo you gently fill the 'Jar ſo fullwith water, 
that the water is protaberant above the ſides, the fame piece of Cork that 
before did haſten towards the ſides, does now fly-fromit asfaft towards 
the middle of the Superficies; the reaſon of which'will be-found no'0- 
ther then this, that the preſſure of the Airis ſtronger againſtthe fides.of 
the Superficies G and H, then againſt the middle 1-;:for- fince, asT ſhewed 
before. the Principle of congruity would make the terminating Surface 
Spherical , and that the flatting of the Surface inthe middle is from the 
rrcbene of the waters preſſure outwards, by the-contrary::indeavour 
of its gravity ; it follows that.the prefſure in the middle muſtbe leſs then 
on the fides; and therefore the: conſecution will be the farne as in the 
former. - It is very odd to one that confiders not the reaſon of it; toiſee 
two floating bodies of wood to approach each other,as though they were 
indued with ſome magnetical vigourz which brings into my mind whiat I 
formerly tried with a piece of Cork or fuch-like body, which-Ifo. order- 
ed, thatby putting a little ſtick into the ſame water;omc part-of thefaid 
Cork weld approach and make” toward the ftick,'wheteasi another 
would diſcede and fly away,nay it would have'aking of-verticity:;; ſoas 
that :if the. ZXquator (cas Imay: ſo ſpeak) of the Corkwere:placed:to> 
wards the-ſtick, if let alone, it would inftantly:turn-its appropviate' Pole 
toward it;and then run a-tilt atitrand: this was. done-dnly by:takirig:adry 
Cork; and wetting one fide of it with one {mall ſtroak 4; for byhis:means 
gently putting it upon the water,it would-depreſs'ttie:ſuperficieson ever 
ry ſjde of it: that was dry, and therefore the greateſtprathwedfi the Air, 
being near thoſe fides cauſed it either to chaſe awayor clſe tofly offfrom 
 anyothercfloating body, whereas that ſide-only, againſt whith the water 
aſcended;was thereby able toattract. > ©: aig 2d 2D9gter roi 17 
- 1Io#emajns\ only, -that:I ſhould-determine howhigh the: Water or other 
Liquoz[/mayby this:means be raiſed in:a {majterPipe aboverhe Superfi- 
cies of |thatrwithourt iti, | and at-whattheight-itorhaybefſuſtaiged-But to 
determineithis, wilkbe.cxceedingidiffcult, unleisooiild'certatly:knoiw 
how. 7 + Hae Ln. off by:tlie> Ned 
ſuch a Pipezand-whether it maybe takewdfi;chatligayhether there 
cin-be\ahole or:pore-fs. ſmall; ntd which Air gold nbtuody tncen, 
though water mightwith icsxwhole force; for were theroſacty, tis mani» 
felt; iharghe water mightriſe into ſome five-orlrvandithinry Engl 
Foothigh.  knownobwhther tho capillary Pipexiciqhe bdeHieuts 
Frets which we call their 46croſcopical pores zmay totbeifach zdantbwtie: 
therthe vongruiry-ob irhe ſides of! thePore.mayrhot: yet drawothes jbycd 
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even higher then the Air was able by its bare prefſure' to raiſe it : For, 
Congruity isa principle that not only unites and holds a body joyned to 


3T 


it, but, which is more, attracts and draws a body thatis very near it, and * 


holds it aboye its uſual height. 
And this is obvious even in a dropof water fuſpended under any $i- 

milar or Congruous body : For,befides the ambient preſſure. that helps to 
keep it ſuſtein'd, there 1sthe Congraity of the bodies that are contigu- 
ous. This is yet more evident in Tenacious and Glutinous bodies; ſuch 
as Gurnmous Liquors, Syrups, Pitch, and Rofin melted, e546; "Tar, Tur- 
pentine, Balſom, Bird-lime, &c. for there it is evident, that the Parts 
of the tenacious body, as I may fo call it, doſtick and adhere fo cloſe- 
ly together, that though drawn out into long and very ſlender Cylin- 

ers, yet they will not eaſily _— one another; andthis, though 
the bodies be aliguaterns fluid, and in motion by one another ; which, 
to ſuch as conſider a fluid body only asitsparts are in a confuſed irregu- 
hr motion, without taking in alfo the congruity of the parts one among 
another, and incongruity to ſome other bodies, does appear not alittle 
ſtrange. So that beſides the incongruity of the ambient fluid to it, we 
are to conſider alſo the congruity of the parts of the contein'd fluid one 
with another. :; 

And this CONEY (that I may here alittle further explain it ) is both 

a Tenaceous and an Attraftive power; for the Congruity, in the Vi- 
brative motions,may be the cauſe of all kind of attraftion,not only Ele- 
drical, but Magnetical alſo, and therefore it may be alſo of Tenacity 
and Glutinouſneſs. For, from a perfett congruity of the motions of two 
"diſtant bodies, the intermediate fluid particles are ſeparated and dro- 
ven away from between them, and thereby thoſe congruous bodies are, 
by the incompaſling mediums, + compelFd and Groed neerer together ; 
wherefore that attractiveneſs muſt needs be ſtronger, when, by anim- 
mediate conta@, they are forc'd to be exattly the fame : As I ſhew more 
at large in my Theory of the Magzet. And this hints to me the reaſon of 
the ſuſpenſion of the A/ercyry many inches, nay many feet, above the uſu- 
al ſtation of 3o inches. For the parts of 9ck-plver, being fo very 
{imilar and congruous to each other, if once united, will not eafily ſuffer 
adivulfion : And the parts of water, that were any wayes heterogeneows, 
being by exantlation of rarefation exhauſted, the remaining parts bein 
alſo very ſimilar, will not eafily part neither. And-the parts of the la 
being ſolid, are more difficulty disjoyn'd ; and the water, being ſome- 


what ſimilar to both, is, as it were, amedium to unite both the Glxfe and 


the Uereury'together, - So that allthtee being united, and not very diF- 
ſanilar, by means of this contat, if hr taken that the Tube ine- 
reting be not ſhopped, the Qnicksibver will remainfaſpended, notwith- 
Ttanding its contrary mdeavour of Gravity , a greatheight abovets or- 

ation; /but if this immediate Contatt be removed , /eitharby a 


furface ſome agil parts, and fo hurling them makes them air 3 or " 
| y 
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by ſome ſmall heterogeneous agil part of the Water, or Air, or Quick 
filver, which appears like a bubble, and by its jumbling to and'fro there is 
made way. for the heterogeneous Aither to obtrude- 1t ſelf ' between' the 
Glaſs and either of the other Fluids, the Gravity of Mercury precipitates 
it downward with very great violence ; and if the Veſſel that holds'the 
reſtagnating Mercury be convenient, the Mercury will for a time vibrate to 
and fro with very large reciprocations,and at laſt will remain kept up by 
the preſſure of the external Airatthe height of neer thirty inches. | And 
whereas it may be objected, 'that: it cannot be, that the meer imbod yin 
of the ther between theſe bodies can be the cauſe,ſince the Z#ther ha- 
ving a free. paſſage alwayes , both through the Pores of the Glaſs, |and 
through thoſe of the Fluids , there isno reaſon why it ſhould not make a 
ſeparation at all times whilſt it remains ſuſpended, as when it is violent] 
diſ-joyned by a ſhog. TothisI anſwer, That though the her paſſes 
between the Particles, that is, through the Pores of bodies, ſo as that any 
chaſme orſeparation being made , it has infinite paſſages to admit its en- 
try intoit, yet ſuch is the RTE or attractive virtue of Congruity, that 
tillit be overcome by the rheer ſtrength of Gravity, or by a ſhog aſliſting 
that Conatus of Gravity, or by an agil Particle, that is like aleaver agi- 
tated by the Z#tber 3 and thereby the parts of the congruous ſubſtances 
are ſeparated ſo far afunder , that the ſtrength of congruity is ſo far wea- 
kened.aa not to be able to. reunite them, the parts to-be taken hold of be- 
ing removed out of theattraCtive Sphere, as I may fo ſpeak, of the con- 
gruity ; ſuch, I ſay. is the tenacity of congruity, / that it retains and holds 
the almoſt contiguous Particles of the Fluid , and ſuffers them not tobe 
ſeparated, till by meer force that attraCtive or retentive faculty be oyer- 
come : But the ſeparation being once made beyond the Sphere of the 
attraGtive aftivity of congruity , that virtue becomes of no effect at all, 
but the Mercury freely falls downwards till it meet with a refiſtance from 
the preſſure of the ambient Air, able to reſiſt itsgravity, and keep it for- 
ced up-inthe Pipe tothe height of about thirty anches. _ _ -: -:; - 
Thus have I gently raiſed a Steel perdulymby a Loadſtone to a preat 
Angle,till by the ſhaking-of my hand I have. chanced to make-a ſepara- 
tion between them, which is no ſooner made, but as if the. Loadſtone had 
_ retained no attraCtive virtue, the Pendulum moyes freely from it towards 
the other ſide. So vaſta difference is there between the attraRtivevir- 
tue of the agret whenit aCts upon a contiguous; and upon a. disjoyned 
body ::and much--more muſt there be ar _— virtues of 
'congruity.tiponra contiguous and disjoyned body zand.in truth the attra- 
ive vine tila little upon a body ;disjoyned, that though have with a 
Microſcape obſerved very diligently, whether there were any,extraordi- 
-nary protuberance on the fide of adrop of: water that was execeding neer 
_ tothe end'of a green ſtick, but; did not touchit;Þcould not perceive the 
leaſts, though I-found ;/ that asfoon-as ever ittoucht it the,whole drop 
-would preſently unite it ſelf with.it 3. ſo that is ſeems, an;abfolute; con- 
tact isrequiſite to the exerciſing of thetenacious;faculty of congruity.. 
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| tv.” VII. | Of ſome Plenoimena of Glaſs dropsi..- 
HOVE 6 PT SH. 15Y THz 2} Harte: CITE | 


LY 


*T" Heſe Glaſs [Drops are ſmall {[patcelsof todrſe gteen Glaſstakeri out of 
[L thePots that contain the Metal (astheycallit') in fulion, upon the 
end of anIron/Pipe 3 and being exceeding hot; and thereby of a kind of 
ſluggiſh fluid-Conliſtence, are fuffered to drop from thence 1nto a Biicket 
'of :cold Water, andiin it tolye till they be grown ſenfibly cold.-! iv 
| Someof theſe I broke in the open air, 2 ſnapping off a little of the 
ſmall ſtem with my fingers,” others by crufhing it witha ſmall-pair/of Ply- 
ers; 'which-I had no ſooner done, | thenthe whole bulk of the drop flew 
violently, wittza very brisknoife, into multitudes vufiſmall pieces, ſome of | 
which were as ſmall as:duſt;, though-in ſome there were remaiting'pieces 
pretty large; without any flaw at all;and others very much»flaiy'd,” which 
y rubbing:between ones fingers was eaſily redyced to duſt; theſe dj: 
ſperſed: every: way fo violently , that ſome of them pierced 'my-skm,- '7 
could not find;cither with my naked Eye,or a AMeoroſcope, that any of the 


* 
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broken pieces were of aregular figure,nor any one like another, but for 
the 'moſt-part thoſe that flaw'd off in.large pieces were prettily' bran- 
alleds-ft ot. oo ofttoted inet HG 6.40; 315 HUBS 
... The ends of others of theſe drops Fnipt off whilſt all the bodies and 
ends of them-lay buried under the water,which,like the former; fley all 


to pieces with as brisk-a;noiſe, and as ſtrong a motion, ' + 


Othersof theſe I triedto break, by grinding away the blunt end, and 
though I took: a ſeemingly-good one; and had ground: away neer two 
thirds of the Ball,” yet would it not fly to pieces, |but now and-then ſome 
{mall rings of it would ſhap and fly off , not without a brisknoife and 
quick motion;leaving the Surface of the drop whenceit flew very pretti- 
ly branched or creaſed; which was eafily diſcoverable by the ALicroſcope. 
This drop, after I had thus ground it, without at all impairing the remnant 
that wasnot . Sag away, I cauſed tofly immediately allinto'fand upon 
the nipping oti'the very tp of its {lender end. © TO EITREEST 
. Another of theſe drops began to grind away at the ſmalletend , bur 
had not worn'away on the ſtone above quarter of aninch before the 
whole drop flew with a: brisk crack into ſand or ſma}l duſt 5 nor would 
it have held fo long ,. had there'not/beena little flaw/in the piece that 
ground away, asI afterwards found. git 25 1554 | 
Several others of theſe: drops I covered over with a thir but very tuff 
skin of Zcthyocol/s, which being very tough and very tranſparent,was the 
moſt conyenient ſubſtance for theſe-tryals that L'could imagine, having 
dipt.Lay, ſeveral of theſe:drops in this ttanſparent Glue whillt hot an 

ig-them to hang by a ſtring tied about the end of them. rill they 

old, and the skinpretty tough; then wrapping all the re _ | 
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drop ( leaving out only the very tip )) in fine ſupple Kids-leather ver 
cloſely.[ nipped off the imall top, anc found, asTexpetted, that notwith- 


ſtanding this skin of Glue, and the cloſe wra ping upin Leather, upon 
the breaking of the'top; the drop-glivea crack like the reſtgpp@ gave my. 
hand a pretty brisk impulſe: but yet the skinand leather was ſo oy. Fa 
to keep the parts from flying out of their foriner poſturez and, the skin 
being trafſparctit , I found that the drop retained exadly\its former fi- 
gure and poliſh, but was grown perfeftly opacous and alloverfian'd, all 
Ge flayd lying inthe thanner of rings, fromthe'bottom vr blunt end;ro 
the-very top or {inall point. And by ſeveral examinations )with'a' 46cr0+ 
ſcope, of ſeveral thus broken, I found:the flaws; both within the body of 
the drop, and on the outward ſurface, to lye niuchin this order; - : 
_ LetABinthe _ X of the fourth Schemeirepreſenttthe drop caſed 
ver with 1&bjocolla or Iinglafiand (by being ordered: as isbefore pre» * 
rb }) crazed or flawed into pieces, but bythe skin artale kept inits 
tormerfigure,, and each of its flawed parts preſorved exattly- in is due * 
poſture 3 the outward. {, - AE of it ſomewhat plainly: to:the naked 
eye, but: much more ar. , 4 0h 1f viewed with afmall fenfsappeared 
muck after this ſbape. t 1s, the blunt'end B- for a pretey'-breadth, 
| yz asfar astheRing C C C ſeemed irregularly flawed with divers 
lefts, which all ſeemed to tend towards the Centerof ir;z being, as I af 
terwards found , and (ball anon ſhew in the deſcription of :thefigure Y; 
the Baſis, as it were, of a Cone, whieh was terminated a little abovethe 
niddle of the drop; all the reſt of the Surface from C'C Cite A was 
Raneed with an infinitenumber of ſarall and parallel Rings. which as they 
were for the moſt part very round , ſo were they! very:thick and clofe 
together, | but were noe ſo exactly flaw'd as torkakoaperici Ring, but 
each circular part was by irregular cracks flawed: likewiſe into-mulereudes 
of, uregyular fakes or [tiles 3 and this order was obſerved likewiſe the 
whole length of the neck, = no Dion 38 Jo aont { 
. Now though I could not fo.exaQtly cut this corical Body 
Axis, 98.18 repreſented by the figure Y; yetby « 


ts 1.41 
# 3433 , 


through the 


imp, as were, 


_ of ſeveral, and taking notice of divers particularcircumſtances;b was in- 


formed, that could E have artificially divided a flaw'd drop through the 
Axis or Center, I ſhould with a Afcroſcope haye found it'toappear much 
of thisform, where Aſignifics the 4pex,, and Byhe bluntiend, 'T:C'the 
Cone of the Baſis, which is terminated at T the top or endiof' it , which 
komstabe thevery middle of the blunt end; it which, nor opty'the co- 
nical body of: the Baſis C'C is terminated; but as many of theparts.of the 
drop as reach as high as DD. | VIBUTS BYCG |, 
 Andit ſeemed to be the heador beginning of a Pith, asit were, or a 
a part of the body which ſeemed more ſpungy thenrhe reſd;-andmuch 
morettregularly flawed, which. from T aſcended'/byEE, thouph leſs vi- 
ble, into the imall neck towards A.” The Grain;'asit were, of altthe 
_ » that from all-the 'outward- Surface A'DiC CDA, was mack che 
flames isreproſented by the black firokesthat meet mthe middte DT, 
DT, DE,DE, ec. 


Nor 
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.  /Noristhis kind of Grain, asImay'call it; peculiar toGlaſs dropsthus 
- -quen z for :( not; tomention Copergs-ftones ,: and divers other Aer 
chaftes and 2verals., which T have. often taken notice of tobe! in the 
 verylame-manner flaked or grained, with a-kind of Pith in theimiddle ) 
Thave obſerved the fame in:all manner of caſt Iron , eſpecially the coar- 
"ſer ſort; ſuch as Stoves, ' and Furnaces, and Backs, and Potsare mage of - 
Foriupon the breaking of any of: thoſe:Subſtances it 1s obvious: to -ob- 
 ;erve; how: from the out-fides towards: the middle; there 1s:a kind of 
Radiation! or Grain much reſembling this ofthe: Glaſs-drop; but this 
Grainis moſt conſpicuous/in Iron-bullets , if they bebroken: the ſame 
Phenomena may! "2 produced by caſting regulus of Antimony:iinto 
a Bullet-mold; as alſo with Glaſs of Aztimony, or. with almoſtany. fuch 
kind of Yitrified ſubſtance , either caſt into 'a cold Mold or poured into 
Water. 
.-- Others of theſe Drops T heat red hot in the fire,and then ſuffered them 
to cool by degrees. And' theſe I found to have quite loſt all their fulws- 


zating or flying quality, as alſotheir hard, brittle and ſpringy texture ; 


and-to emerge of a much ſofter temper, and much eafier to be'broken'or 
ſnapt withiones finger: but its ſtrong and brittle quality was quite deſtroy-= 
ed, and. it ſeemed mich of the fame confiſtence with other greenGlaſs 
well nealed in the Oven. © :  . - Panty 

- The Figure and bigneſs of theſe for the moſt part was the ſame with 
that of the Figure Z;' that is,all the ſurface of them was very ſmooth and 
poliſht,and for the moſt part round, but very rugged or knobbed about 
D; andall: the length of the'ſtem was here and there pitted or flatted, 
About DD; which' isat: the upper-part of the drop ufider that fide of the 
ſtem which is concave, there uſually was made ſome'one or: more little 
Hillocks-or Prominences. 'The drop it ſelf, before it be broken, appears 
very tranſparent, and towards the middle of it, to be very full 'of ſmall 
Bubbles, of ſome kind of aerial ſubſtance, which by the retraQtion. of the 
outward furface appear much bigger then really they arez and this may 
bein good part removed, by putting the drop under the ſurface of clear 
Water, ' for by that means molt part of the refraction of the convex Sur- 
face of the dropis deſtroyed, and the bubbles will appear much ſmaller. 
And this, by the by. minds me of the appearing magnitude'of:;the aper- 
tare of the 7ris, or pupil of the eye, which though it appear, and: bethere- 
fore judged very large, 1s up not above a quarter of the bigneſs it ap- 
'  pearsoff, by the /enticular retraction of the Corres... 7 

- The cauſe of all which Phenomena Timagine tobe no other then this, 
That the'Parts of the Glaſs being by the exceſſive: heat of the fire kept 
off and ſeparated one from another, and thereby'put-intoa kind of ſhag- 
giſh fluid conſiſtence ,/ are ſuffered todropoft with that heat or agitation 


remaining in them, into cold Water; by which:means the outſidesof the 

- drop ate preſently cool'd and crafted , and are thereby made of) alodſe 

_ texture;becauſe the parts of it have not time to ſettle themlelvesdetfurely 

together , and fotolie,very cloſe together : And the innermoſhparts of 

the drop, retaining ſtill muchi of their eas heat and agitations oO 
| 2 ; o 
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of alpoſe texture alfo,and ogg, apr cold ſtrikes inwards frotri the 
bottom and fides, are quenched. /-asit were, and maderigid inchat very 
poſture” wherein the cold finds them. For the partsof theeraft being 


already hardened , Will not ſuffer the partstoſbrink any morefx the 


outward Surface inward ; andthough it ſhrink a little by-reaſon of 'the 
{mall parcels of ſome Aerial ſubſtances diſperſed through: the matter of 
the Glaſs, yet that isnotneer ſomuch as it appears: ('as T juſt now! hint- 
ed 3) nor i it were, would it be ſufficient for to conſolidate and condenſe 
the body of Glaſs into a #xff and cloſe texture, after it had been ſo ex- 
ceflively rarified by the heat of the glaſs-Furnace. i 
-But that there may be ſuch an expanſion of the acrial-ſfubſtance con- 
tained inthoſe little blebbs or bubbles in the body of the drop;;- this fol- 
lowing Experiment will make moreevident: - Sort 465 eta 


Take a ſmall Glaſs-Cane about a foot long , 'ſeal up onei1end-of it ber- 
avetically.then put in a very ſmall bubble of Glaſs, almoſtof theſhape of 
an Eflence-viol with the open mouth towards the ſealed end; 'then draw 
out the other end of the Pipe very ſmall,and fill the whole Cylinder with 
water, then ſet this Tube by the Fire till the Water begin to:boyt, and 
the Air in the bubble be in good part rarified and driven our ,"then by 
ſucking at the ſmalling Pipe, more of the Air or vapours in the bubble 
may be fack'd out, ſo that it may fink to the bottom3 when it is funk to 
the bottom, in the flame of a Candle,or Lamp,nip up theflenderPipe'and 
let it cool : whereuponit is obvious to obſerve, firſt, that the Water by 
degrees will ſubfide and ſhrink into: much lefsroom :: Next, ; that the Air 
or vapours in the Glaſs will expand themſelves fo, as to buoy up the lirtle 
Glaſs : Thirdly, that all about the inſide of the Glaſs-pipe there: wilt 
pear an infinite number of fmall bubbles,which as the Water grows colde 
and colder will ſwell bigger and bigger, and many of them-buoy them- 


{elves up and break at the top. 


2 


From this Difceding of the heat in Glakdrops.that is, by the quenching 
or cooling ye propagated from ths Sncficn - no and in- 
wards, by the lines CT, CT, DT, D E, Sc. thebubbies inthe drop 
have room to expand themſelves a little, and the parts of the Ghaſs con- 
eradt themſelves; but this operation being tboquick for theſluggill/parts 
of the Glaſs, the contraction is performed very unequally and irvegutarly, . 
and thereby the Particles of the Glaſsare bent, ſomeoneway, and ſome 
another, yet ſoas that moſt of them: draw towards the Ptthor middke 
FEE-E, or rather from that outward :: ſo that they cannot extricate or 
unbend themſelves, till ſome part of FE E E: be brokenandloofened, 
for all the parts about that are placed inthe manner of an Arch, 'and 'fo 
nll thetr' hold at F EEE be looſened they cannot. fly afunder, burup- 
bold, and: ſhelter, and: fix each othermuch like the ſtones in ai Vaute, 
where: cach ſtone does concurre tothe ftability of the whole Fabrick; 
and no.0ne{tone can be takenaway but thewhoke Arch falls:And where- 
ſoever auyof thoſe radiatingwedges DT D,e#c. ave removed, whixh 
are'the component parts of this Arch,the whole Fabrick prefenthyfablsro 
wo 


pleces z 


= Water sf it of a hard 
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bio of the.ſeveral-patts are ſee at liberty , which 
ja ap nerf pry way 5 each-pire 
bit pring co by de 

ous pare, /: But rye 
Rive, and K-ſottled abc annealed inthat-poſture y:nnd be 
chen ſuffered gench to ſubſide' and cooli! The part ; by this nating 
ſing theirfpri + conſtitute a drop! of 4 more ſoft but leſs brittheitexs 


ture,and pur bei being notat all under a ficxote, though rt ofthe 
—_— TEE Tay GREFET: will rior the op at all allfiyro peers 
as ore. 


This Conjefture of: adn I ſhall 515 OURS to make out by expltin in? 


ing rn patticular Ailerrion with —_ Experiments FRO ns 


Firſt, That the pro of the Olav, whilft in a faid Coulfiteincs _ 
or take up fibre coo, thers when hard- and 


"Seondly ; Thar the parts of the drop do fufſer a rwoſold: comme 
Eion. £230 
Thisdly'; iThatrhe' rr ping or nenching the glow tneiahinche 
WH In mg, a tarified he gl s Kee 
- Fourchly ; Thar there i 4 flexion or force remaining upon the parts 


of the Glab thits quenched, from which they Tdedvonur to hw 
themſelves. 


Fifthly, That the Fabrik of the dew that isable co kinder the parts 
om exrricating themſelves, is aralogss to thatof an Arch, 


-G_ That the inddon: fiying alunder of che parts ehaveily from 


edn, Thara vembagk hearing: and cooling doesaimeat of reduce 


the parts of 'Glafsto a texture that is more looſe, and eafilier tobvbjo- 
ken, but not fo brittle... |: 


Thar the: ft - dels is true vo nay be gathered from this, That Hoas 5 

4 property of 4 arifitte from the mworiof or agitation of its parts ; ant 
EE whatever body is thereby touche Ph neceflarily oe ſnke 
of that motion, whereby its partswilt be fhakenatd apitated, and fo 
degrees fiee and extricate themſelves from one-another', amd each! 
By deg moved does by that twotion exert'a com atus of. protinding and di 
placing all-ehe-adj javens Particles. | Þhus Air mchndedima veſtkel,, by be- 
keated wilt. booſt it to pieces. Thus havet. bwke a Bladder het 
over a fireintay hand, with ſuch. a violence; at noiſe , tharir almoſt 
made me: deaf ©N the preſent, and much ſatpaſſedthe-tawile of a Muckets 
The likehayeE done by ahrowinginto the ERRY glaſs Bubbles diet 
Warer lor witha little: drop of Water ed incthetny. 1 /Bkbs 

= rany other Liquot,inchided in'a convenlent veilel;by i 

| WALINE' 4 1 | | 
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R This is yery _— the ſealed Thermometers, :which I havey: by ſeve- 


ral tryals, at laſt brought to a great'certaintyand tenderneſs 7[for'T have 
made ſome with ſtenis-above tour foot long; cinwhich the expanding Li- 
quor would fo far vary;as to-bevery neerthevery top in the heat of Sum- 
met;and prety neer the bottom-atithe coldeſttime of the Winter. The 
StemsI wy for thein are very thick;ſtraight;andeven Pipes of Glaſs, with 
a veryi finall perforation, and both the: head and: body T-haveniade-on 
 pirpoſe:at the Glaſs-houſe, of the ſame.metal: whereof hom 8 are 
drawn theſe I can cafily in the flame of a Lamp; urged with theblaſt of 
a pair of Bellows, ſeal and cloſe together, ſo as to remain very firm, cloſe 
and:eyen; by this means I joynoh the body firft;and then fill both it and 
a part of the ſtem, proportionate to the-len of the ſtem: and-the 
warmth of the ſeaſon I fill it in, with the beſt rectified $pirit of Wize high- 
ly ting d with the lovely colour of Cocheneel, which [deepen the more 
by pouring ſome drops of common Spirit of 'Urine, which: muſt not'be 
too: well rectified, becauſe it will: be apt to make the Liquor to curdle 
and ſtick in the ſmall perforation of the ſtem. This LiquorThave upon 
tryatfourid the moſt tender of any ſpirituous Liquor,and thoſe[/are much 
more ſenſibly affeCted with the variations of heat and cold then othermore 
flegmatick and ponderous Liquors,.and- as capable of receiving. a deep 
tincture, and keeping it,as any Liquor whatſoever ;/ and: ( which: makes 
it yet more -acceptable is not ſubje&t to be frozen by any:cold yet 
known; When Lhave thus filled it,I can very. eaſily in the foremention- 
ed flame of a pr or and joyn on the head of it. boy; £ 
: | Then, for graduating the ſtem; 1 fix that for the beginning of my di- 
viſion where the:ſurface of the:liquor 1n- the ſtem remains. when the 
ballis placed in common diſtilled water, that.is ſo cold that it juſt begins 
to freeze and ſhoot into flakes; and that mark I fix at a convenient place 
of the-ſtem, to make it capable of exhibiting ;very: many degrees of cold, 
below that which is requiſite to freeze water: the reſt of my diviſions, 
both above and below this (which I mark with a [0] or nought )I place 
according to the Degrees of Expanſion, or Contration of the Liquor in 
proportion to the: bulk it had when it indur'd the newly mention 'd freez- 
ingicold; And this may be very eaſily.-and accurately enough;done; by 
thisfollowing way Prepare a Cylindrical veſlel of very thin-plate Braſs 
or Sttver, A B CD of the figure Z;- the Diameter AB of whoſe cavitg" 
let beiabout: two-inches, and the-depth B C. the fame 3; let. eachend be 
cover'd-with aflat:and ſmooth plate-of:the fame ſubſtance; cloſely ſoder'd 
en; and. in the midſt of the-upper cover» make a; pretty large!hole E-F, 
aboiitthe bigneſs of a fifth part of the Diameter of the other 3-into' this 
faſten very well with cement a ſtraight and:even Cylindricalipipe of Glaſs, 
E FG H,:the Diameter of whoſe'cavity let:be exaQtly onetenthrof the 
Diaineter of the greater Cylinder. - Let this-pipebe mark'd-at 'G Hi with 
a Diamant, ſo:that G from E way be diſtant uſt ewo inches, :or the ſame 
height with that of the cavity of the greater: Cylinder, then divide:the 
lengthE G exa@ly- into 10 parts, fo the capacity of the hollow of each 
of theſe diviſions will be 35;:part of the capacity of the greater ws 
Tis er, 
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der, | 'Thisyeſſet beitigthus prepared, the way:ofimprking and; gradu+ 
atin fp renner. may i renGlhnkce pUlOGNR> REY | 3f7't 
-:FilbthisCylindrical veſſel with the ſame liquor Wwherewich the The/2 
mohierere are fill d;\then place both ir and the Thermometer: you) are-to 
graduate; inwarer that is ready to be frozeti,, ahd bringthe furfateof the 
liquor inthe Thermometer to the firſt marke ovifoÞ then fo! propottion 
the liquor in the Cylindrical veſſel, that the ſurfave of ir nay: Juſt be: ar 
the lower end of the ſmall glaſs-Cylinder; then very: gentlyarid gtadu- 
ally watto the water in which both the Thermometer” and this:Cylindrical 
vellel ſtand; | and as you perceive the ting'd liquor to riſe in1both ſtems, 
with the point of a Diamond give ſeveral marks on the ſtem of rhe They- 
wometer at thoſe places,” which by comparing, the-expanſiow:jh both 
Stems , are found to correſpond to the divifions:of the;cylindricaliveſſs), 
and having by this means marked ſome few /of theſe: divifions-bh the 
Stem, it will be" very eafje by theſe'to-:mark alb-ttiq reſt -of theiStem, 
and accordingly to aflign to every diviſion a proper:character. : 1 
A Thermometer , thus'marked and'prepared, will be the firteſdInſtrus 
. nient to make a Standard of heatand- cold that can: be imagined; For 
being ſealed up, its not at all ſubjeCtto variation:or waſting, norisit lia 
ble to be-changed'by the varying preffure of the :Air , which-ull other 
kind of Thermometers that are open tothe Air are/table to; Bur/to pro- 
ceed. 50, BIRT BAY DISK EE INDO 
- | This property of Expanſion with Heat, and Cotitraftion with Cold, is 
not peculiar to Liquors'only, - but to all kind of ſolid Bodies alfo, efpect: 
ally Metals, which will more manifeſtly appear by thisExperiment. - 
ake the Barrel of a Stopcock of Brifs; and let the Key, which is well 
| fitted to it, be riveted into it;ſo that it riay{lip,and be eaſily turned round, 
then heat this Cock inthe fire, and you will find the Key fo fwollen, that 
you will not be able to'turn it round ih the Barrel $ bat if it be ſuffered 
to c60l again, - as ſoon asit 1s cold it will be as moyable, and as cafie tobe 
turned as before. | | 
© This Quality is alſo very obſervabledin Lead, Tir, Silver; 'Antimony, 
Pitch, Roſin, Bees-wax,Butter,and the like; all which,if after they bemelted 
you ſufter gently to coo] ; you ſhall find the parts of the upper Surface 
to ſubſide and fall inwards,” loſing that plumpneſs and fmoothnefs it had 
Awhilſt in fuſion. The like I have alſs obſerved in the cooling of Gl 
"of Antimony. which does very neer approach the nature of Glaſs, | 
'* But becauſe theſe are all Examples taken from-other materials:then 
Glaſs,and _ only, that poſlibly there may be the like ptoperty a}o in 
Glaſs, not that really there is ; we ſhall by three of four Experiments in- 
deayour to manifeſt that alſo. [£5740 DJ 7 
 AndtheFirſt isan Obſervation that is very obvious evenin theſe very 
drops;to wit.that they are all of ther terminated with an unequal or ir- 
regular Surface , eſpecially about the ſmaller part of the drop ,/ atilthe 
whole length of the ſtem 3 as about D, and from thence to A, thewhole 
Sutface , which would have been round if the drop had cool 'dleifurely, 
ts, by being quenches haſtily, very irregularly flatted and pitted ; vw 
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1 fiippoſtproceeds partly from the Waters unequally cooling-atid preſ- 
ws Aired ahed s and Laney from the feil-conmratingcl 1 - 
divp'quilith;.of the ſubſtance of.the Glaſs: For the. vehemency :of the 
heat ofthe drop cauſesſuch ſudden motions andbubbles in the. cold Wa-. 
tet.that ſome parts of the. Water bear more forcibly-againſt one part then 
againſt another , and*conſequently do more ſuddenly cool thole parts to 


. 


which they-are contiguous. | | | Dol} 534 01Teupk : 

A Second Argument may bedraiyn from- the Experiment of- cutting: 
Glaſſes 'with a hot:Iron: For in that Experinient the top. of: the Iron 
heats; andithereby.rarifies the parts.of the Glaſs that lie juſt before the 
crack ,, whence; cach of thoſe agitated parts indeavouring to expand its 
ſelf cone elbow-room;; thruſts off all the reſt of the contiguous parts, 


bo - 


and conſequently promotes the crack that was before begun. ; 

- A Third Argument: rnay be drawn from the way.of producing a crack. 
in a ſound piece or plate of Glais, which is done two wayes, either Firſt, 
| by ſuddenly heating a piece of Glaſs in one place more then 1nanother. 
| And by this means Chymiſts uſually. cut off the necks-of Glaſs-bodies, 
by two kindsof Inſtruments, either by a plowing hot round-Jron-Rings 
- which juſt incompaſles the place tharis to be cut, orelſe by[a 8»lphur & 
Thteed,whichis often wound about the place where'the ſeparation isto; 
be made,and then fired. Or Secondly,A Glaſs maybe cracked by cooling 
 itſuddenly in any place with Water, or the like, after it has been all let- 
ſarely and'gradually heated very hot. ' Both which Pheromena ſeem ma- 
nifeſtly to proceed from the expanſion and contraftion: of the parts of 
. the Glaſs, - which is alſo made more probable by this circumſtance which 
I have obſerved , that a piece of common window-glaſs being'beated in 
the middle very ſuddenly with alive Coal or hot Iron,does abally at the 
firſt crack fall into pieces,whereas if the Plate has been gradually heated 
very hot, and a drop of cold. Water and the-like. be: put.on the, mid- 
dle of it, it only flays it, but does not break it aſunder:, immedi- 
ately, road 31 } 

AF ourth Argument may be drawn from this Experiments) Take a 
Glaſs-pipe, and fit into it a ſolid ſtick of Glaſs, ſoasit will but juſt be mo- 
vedin it. Then by degrees heat them whilſt they are- one within ano- 
ther,and they will grow ſtiffer, but when they are again cold,they will be 
as eaſie to be turned as before. This Expanſion of Glaſs: ts moxe manis 
feſt in this Experiment. - . - D190 racy So 
 Takea ſtick of Glaſs of aconſiderable length,and fit it ſo betweenthe 
twoendsor ſcrews of a Lath;that it may bur juſt eaſily. turn,and, that-the 
very. ends of it way be. juſt toucht and fuſteined thereby.3; then applying 
the flame of the Candle tothe middle of it, and heating it hot, you-will 
preſently find the Glaſs to ſtick; very faſt on thoſe points, and not without 
much difficulty to be convertible on them, before that by removing the 
flamefor a while from it, it be ſuffered to cool, anden .y ou will find it 
as caſte to be turned round as at the firſt. theagrin ya goon, 

Fromall which Experiments it is very evident, that-all:thoſe Bodies, 
and particularly Glas, ſuffers an Expanſion by Heat, and that a "eos: 
| | iderable 
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fderable one,whilſt they arein a ſtate-of Fuſion, For Flatdity,asl clewhere 
mention, being nothing but an effect of a very ſtrong ard qmick ſhaking motion, 
whertby the Parts are,as it were, looſened from each other and conſeqiienth leaue 
an ihterfacent ſpace or vacuity it folloivs, that all thoſe ſhaken Particles muſt 
neceſafily rake up much more room then when they were at reſt, and lay 


quietly upon each other. Andthis is further confittned by a Pot of boyling 
Alabaſter, which will manifeſtly riſe a ſixth or ones part higher in the Por, 
whilſt it is boyling, then it will remain at, both-before and after it be boyl- 


ed.The reaſon of which odd Pharomenon (tohintit here only by the way) 


is this, that there is in the curious powder of Alabaſter, and dtherx calcining 


| Stones,' a certain watery ſubſtance, which is ſofixt and inhidetl with the 
ſolid Particles, that till the heat be very conſiderable they will not fiy away; 
but after the heat is increaſed to ſuch a degree, they break out every way 
* invapours, and thereby ſo ſhake and looſen the ſmall corputles ofthe Pow- 


at 


der from each other, that they become perfeCly of the nature of a fluid bo- 


dy, and one may move a ſtick to and fro through it,, and ſtir-it as cafily. as 


water, and the vapours burſt and break out in bubbles juſt as in boyling 
ying 


water,and the like ; whereas, both before thoſe watery patts ate fl 
away, and after they are quite gone 3 that is, before and iter it have done 


boyling.all thoſe eftefts ceaſe , and a ſtick is as difficultly moyedto and fro - 


in it asinſand, or the like, Which Explication I could eaſily prove, had 


time; but this is not a fit place for it. : | 
Toproceed therefore, I ſfay.thatthe dropping of this expahded Body in- 


tocold Water, does make the parts of the Glaſs ſuffer a double contraCtion : 


The firſt is, of thoſe parts which are neer the Surface of the Drop, For Cold, 
a$ I ſaid before,contracting Bodies, that is,by the abatement of the agitating fa- 
exlty the parts falling neerer together; the parts next adjoying to the Water 
muſt needs loſe much of their motion , and impart it to the Ambiett-water 
(which the Ebullition and commotion of it manifeſts) and thereby become 
_ a folid and hard cruſt, whilſt the innertiolt parts rein yet fluid and. ex- 
panded; whence,as they grow cold alſo by degrecs,their parts muſt necefia- 
| rily beleft atliberty to be condenſed, but becauſe of the hardneſs of the 
- outward cruſt,the contrattion catmot be admitted that way;but there being 
Oyony imall, and befote inconſpicuous, bubbles iis the ſubſtance of the 
xd inthetthas liberty of expanding irſelf a little,and thereby thoſe bubbles 
grow mich bigger,which is the ſecond Comrattion, And both theſe are con» 
ed fromthe appearance of the Drop ir feIf:. for as fur the outward parts; 
we ſce;firſt;that it is irregular and ſhrunk; acit were, which is cauſed by the 
yieldinga little of the hardened Skinto.a Contraftion , after the very outs 
molt Surface is ſettled; and as for. the internal parts, one may with oves 
| hakedBye perceiveabundance of vety cotifpicuous bubbles, and withthe 
\ - FA many more, PRI þ 165 151 | ei 39! 
| The Confiderarion of which Particulars will eaſily rake the Thisd Politi- 
ot probable;thatis;that the parts of the drop will be of a very bard, though 
of ararified Texture 3; for itthe outwatd parts of the Drop, by teafon of 1ts 
bard craſt;wwill ndure-yery REOEERIN, aud the ag) NOR" 
e 


upon the ſubfiding of the parts of the Clak,the agil fabſtante contain- 
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ded inthoſe bubbles, by the loſing of their agitation, by thedecreaſe bf the 
Heat,loſe alſo moſt part of their Spring and Expanſive powerilt follows(the 
withdrawing of the heat being very ſudden) that the parts muſtbe left in a 
very looſe Texture, and by reaſon of the implication of the parts one about 
another,which from their {luggiſhnes and glutinouſneſs I ſuppoſe tobe much 
after the manner of the ſticks in a Thorn-buſh,or a Lock of Wooal:It will fol- 
low, I fay, that the parts will hold each other very _— together,and in- 
deavour to draw each other neerer together, and conſequently their Tex- 
ture muſt be very hard and ſtiff, but very much rarified. 

And this will make probable my next Poſition, That the parts of the Glaſs 
are under a kind of tenfon or flexure,out of which they indeavour to extricate and 


free themſelves,and thereby all the parts draw towards the Center or middle, 


and would, if the outward parts would give way, as'they do when the out- 
ward parts cool leifuarely (as in baking of Glaſſes) contract the bulk of the 
drop into a much leſs compaſs. For fince,as I 4 before,the Internal parts 
of the drop, when fluid, were of a very rarified Texture,and as it were,tos'd 
open like a Lock of Wool.and it they were ſuffered leiſurely to cool, would 
be again prelt, as it were,cloſe together: And ſince that the heat, which kept 
them bended and open, is removed , and yet the parts not ſuffered to get as 
neer together asthey naturally would ; It follows,that the Particles remain 
under akind of texſiox and flexure , and conſequently have an indeavour to 
free themſelves from that bending and diftenſion, which they do, as ſoon as 
either the tip bebroken, or as foon as by a leiſurely heating and cooling, 

the parts are nealed into another poſture. = ite 
And this will make my next Poſition probable,that the parts of theGlaſs drops 
are contignated together in the form of au Arch,and cannot any where yield or 
be drawn inwards.till by the removing of ſome one part of it{as it happens in 
the removing one of the ſtones of an Arch)the whole Fabrick is ſhatter d,and 
falls to pieces,and each of the Springs is left at liberty,ſuddenly to extricate it 
ſelf: for finceI have made it probable,that the internal parts of the Glaſs have 
a contraCtive power inwards, and the external parts are incapable of ſuch a 
ContraCtion.and the figure of it being ſpherical;it follows, that the ſupertieial 
parts muſt bear againii eachother , and keep one another from berng con- 
dens'd into a leſsroom, in the ſame manner as the ſtones of an Arch conduce 
to the upholding each other in that Figure. And this is made more probable 
by another Experiment which was communicated to me by an excellent Per- 
ſon,whoſe extraordinary Abilities in all kind of Knowledg, eſpecially in that 
of Natural things,and his generous Diſpoſition in communicating,incouraged 
me to have recourſe to him on many occaſions. 'The Experiment was this : 
Small Glaſs-balls ( about the bigneſs of that repreſented in the Figure 65. ) 
wonleu rubbing or ſcratching the' inward Surface; fly all inſunder, with 
a pretty brisk noiſe 3 whereas neither before nor after the inner Surface had 
been thus ſcratcht, did there appear any flaw or crack. -And puttingthe pie- 
cesof one of thoſe broken ones db again, the flaws appeared much 

after the manner of the black lines on the Figure, &-. Theſe Balls wereſmal! 
but exceeding thick bubbles of Glaſs; : w ich being crack'd off from the 
Puetilion whilſt very hot , . and fo ſuffered to cool without nealing.them in 
| | the 
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the Oven over the Furnace, do thereby (' being made of white Glaſs, 
which cools much quicker then green Glaſs, and isthereby made much 
brittler.) acquire a. very poroxs and very brittle texture : ſo that if with 
the point of a Needle or Bodkin, the infide of any of them be rubbed 

rety hard, and then laid ona Table, it will, withia a very little while, 
brnake into many pieces with a brisk noiſe, and throw the parts above a 
ſpan afſunder on the Table : Now though the pleces are: not ſo ſmall as 
thoſe of a fulminating drop, yet they as mg ſhew, that the outward 

parts of the Glaſs have a great Conatrs to fly alunder,were they not held 
together by the texacity of the parts of the inward Surface : for we ſee 
as ſoon as thoſe parts arecrazed by hard rubbing, and thereby their tena- 
city ſpoiled, the ſpringineſs of the more outward parts quickly makes a 
divulſion, and the broken pieces will, if the concave Surface of them be 
further ſcratcht with a Diamond, fly again into ſmaller pieces. | 
From which preceding conſiderations it will follow Sixthly, That the 
ſudden flying aſunder of the parts as ſoon as this Arch is any where diſfor- 
dered or broken, proceeds fromthe ſpringing of the parts; which ,indea- 
vouring to extricate themſelves as ſoon as they get the liberty , they per- 
form it with ſuch a quickneſs,that they throw one another away with very 
great violence - for'the Particles that compoſe the Cruſt havea' Conatus 
tolye further from one another,and therefore as foon as the external parts 
are looſened they dart themſelves outward with great violence, juſt as fo 
many Springs would do, if they were detained and faſtened to the body, 
as ſoon as they ſhould be fuddenly looſened; and the internal ne draw- 
ing inward, they contract ſo violently, that they rebound back again and 
fly into multitude of ſmall ſhivers or ſands. Now though they appear 
not, eitherito the naked Eye, or the Microſcope, yet I am very apt to think 
there may be abundance of ſmall flaws or cracks, which , by reaſon the 
ſtrong reflefing Air is not got between the co-tzguous parts, appear not. 
And that this may be ſo, I argue from this , that I have very often been 
able to make a crack or flaw, in ſome Ming tunes] age of Glaſs,to appear 
and diſappear at pleaſure, according as by preſling together, or pulling 
aſunder the contiguous parts, I excluded or admitted the ftrong refle&t- 
ing Air between the parts : And it is very probable, that there may be 
ſome Body, that is either very rarified Air, or ſomething azalogois to it, 
which fills the bubbles of thele drops 3 which I argue, firſt, from the round- 
neſs of them, and next, fromthe vivid reflection of Light which they ex- 
hibite : Now though I doubt not , but that the Air in them is very muck 
rarified,yet that there is ſome in them, to ſuch as well conſider this Expe- 
riment of the diſappearing, of a crack upon the extruding of the Air , I 
oppo it will ſeem more then probable. ; fa 
- The Seventh and laſt therefore that I ſball prove, is, That the gradual 
heating and. cooling of theſe ſo extended bodies does reduce the parts of #he 
Glaſs to algoſer = ofter temper. And this I found by heating them,,and 
keeping them for a prety while very red hot in a fire; for thereby Ltound 
them to gr WA little lighter, and the ſmall Stems to be ver ealily bro- 
kenand ſnapt any where ,. without at all. making the drop ily; WErEas 
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beforethey were ſo exceeding hard, that they could not bebroket with- 
out much difficulty z and upon their breaking the whole drop: would 
fly in pieces with very. great violence. The Reaſon of which laſt ſeems 
to be , that the leiſurely heating and cooling of the parts doesnot only 
waſt ſome part of the Glaſsit ſelf, but ranges all the parts into a better 
order, and gives cach Particle an opportunity of relaxiag its ſelf, and 

_ conſequently neither will the parts hold fo ſtrongly together as before, 
nor beſo difficult to be broken : The parts now more eaſily yielding, 
nor will the other partsfly in pieces , becauſe the parts have no bended 
Spr3 The relaxation alſo in the temper of hardned Steel, 'and ham- 
mered Metals.by nealing them in the fire,ſeems to proceed from much the 
ſamecauſe. For both by quenching ſuddenly ſuch Metals as have 2#tri- 
fied parts interſpers'd, as Steel has,and by hammering of other kinds that 
do not ſo much abound with them, as Silver, Brafs, &c. the parts are put 
into and detained in abended poſture , which by the agitation of Heat 
are ſhaken, and looſened, and ſuffered to unbend themſelves, 
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Obſerv, VIII. Of the fiery Sparks firuck. from a Flint or 


Steel. 


JT is a very- common Experiment , by ſtriking with a Flint againſt a 


Steel,to make certain fiery and ſhining Sparks to fly out from between 
thoſe two compreſling Bodies. About eight yearsfince , upon caſually 
reading the Explication of this odd Phenowenor, by the moſt Ingenious 
Des Carter, I had agreatdefire to be ſatisfied , what that Subſtance was 
that gave ſuch a ſhining and bright Light : And to that endI ſpread a 
ſheet of white Paper;and on it, obſerving the place where ſeveral of theſe 
Sparks ſeemed to vaniſh, I found certain very ſmall, black, bur gliſtering 

| Spotsof a movable Subſtance, each of which examining with my Aiſcro- 
rope.l found to be a ſmall round Globyle 3; ſome of which, as they looked 
prety ſmall, ſo did they from their Surface yield a very bright and tr 
reflection on that ſide which was next the Light; and each look'd almo 
like a prety bright Iron-Ball, whoſe Surface was prety regular, fuch as is 
ropeetined by the Figure A. In thisT could perceive the Image of the 
Window pPrety well, or of a Stick, which I moved up and down between 
the Light and it. Others I found, which were, as to the bulk of the Bal}, 
prety regularly round, but the Surface of them,as it was not very {ſmooth 
ut rough,and more irregular, ſo was the refle&ion from it more faint an 
confuſed. Such were the Surfaces of B, C.D. and E. Some of theſeI 
found cleft or cracked, as C, others quite broken in two and hollow, as 
D. which ſeemed to be half the hollow ſhell of a Granado, brokenirre- 
gularly in pieces. Several others I found of other ſhapes ; 'but that 
which is repreſented by E, I obſerved to be a very big Spark of Fire 
which went out upon one fide of the Flint that ſtruck fire withall. to 


which 


 Micxocnatrnia, 
whichit ſtuck by the root F, at theend of which ſmall Sterti was aften- 


ed-on a Hemiſphere, or half a hollow Ball,with the mouth of it open from 
the ſtetinwards, ſo that it looked much like a Funnel, or an old faſhioned 


Bowl without a foot. This gs; eaking many tryals and obſervations 
of this Experiment,] tnet,among a multitude of the Globular ones which 
: Thad obſerved, a couple of Inſtances, which are very retnarkable to the 

confirmationof my Hypotheſis. - ] $ 

\ And theFirſt was of a pretty big Ball faſtened or to the ed of a-finall 

{liver of Iron,which Compoſitum ſeemed to be nothing elſe but a long thin 

chip of Iron,one of whole ends was inelted intoa {mall round Globul:the 

other end remaining unmelted and irregular, and perfettly Irot;  - 

The Second Inftance was not leſs remarkable then the Firſt ;. for I 
found, when a Spark went out, w—_ but a very ſmall thin long fliver 
of Iron or Stee}, -unmelted at either end. So that it ſeems, that ſome of 
theſe Sparks are the {livers or chips of. the Iron witrifed , Others: are 0n- 
ly the ſlivers.melted into Balls without vitrification, And the third kind 
are only ſmall {livers of the Iron; made red-hot with the violence of the 
ſtroke givenon the Steel by the Flint, - | Fr  OeTe; 

He that ſhall diligettly examine the Pharomere of this Experiment; 
will, I doubt not, find cauſe to believe, that the reaſon Thave heretofore 
givenof it is the true and fromunne cauſe of it, namely, That the Spark. 
appearing þ bright in the falling js nothing elſe but a ſmal piece of the Steel 
or Flint. but moſt commonly of the Steel, which by the violence of the ſtroke 
is at the ſame time ſever d and heatt red-hot , and that ſometiates to ſuch 6 
degree , as to make it melt together into a ſmall Globule of 8teel ; and ſome- 
times alſs is that heat ſo very intenſe, as further to melt it and vitrifie it ; but 
many times the heat is ſo gentle, as to be able to make'the ſliver only red hot; 
which notwithſtanding falling upon the tinder ( that is only a very curious 
ſmall Coal made of the ſmall threads of Linnen burnt to: coals and 
'char'd) it eaſily ſets it on fire, Nor will any part of this Hypotheſis ſeen 
{ſtrange to him that conſiders, Firft, that either hammering, or filing, or 

otherwiſe violently rubbing of Steel, will preſently make it ſo hot as to 
 beableoburnones fingers. Next, that the whole force of the ſtroke 
wexerted upon that ſmall part where the Flint and Steel firſt touch: . For 
the Bodies being each of them ſo very hard, the puls carmot be far com- 
municated, that ts, the parts of each can yield but very little, and there- 
| fore the violence of the concuffion will be exerted on that piece of Steel 

which cutoff by the Flint. Thirdly, that the filings or ſmall parts of 
Steel areyery apt,as it were,to take fire, and are preſently red hot, that 
s,there {ſeems to be a very combuſtible julphareons Body iniron or Steel; 
which the Air very readily preys upon, as ſoon as the body is a little v1o- 
lently heated. £ | Gi Footed a gyro? 

| And this is obvious inthe filings of Steel or Iron eaſt through the flame 
of a Candle ; for everby that ſudden tranſitx} of the ſmall chips ef Iron, 
they are heat red hot, and that combuſtible fulphureon Body ny prelent- 
ly prey'd'\upon and'devoured by the aereal incompatiling »Mebftr 
whoſe” office in this: Particular ]have ſhewn in the Ex 


cole. - And 
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And inproſecution of this Experiment,having taken the nilngs of Iron 
and Steel, and with the point of a Knife caſt them through the flame of a 
Candle , I obſerved where ſome conſpicuous ſhining Particles fell , and 
looking on them with my Afcroſcope , I found them to be nothing elſe 
but ſuch round Globules, asI formerly found the Sparks ſtruck from the 
Steel by a ſtroke to be, only a little bigger 3 and ſhaking together all the 
filings that had fallen upon the ſheet of Paper underneath, and obſerving 
them with the Microſcope, I found a great number of ſmall Globules, ſuch 
asthe former, though there were alſo many of the parts that had remain- 
ed untoucht, and rough filings or chips of Iron. So that, it ſeems, Iron 
does contain a very combuſtible ſulphureovs Body, which is, in all likeli- 
hood, one of the cauſes of this Phenomenon , and which may be perhaps 
very much concerned in the buſineſs of its hardening and tempering : of 
which ſomewhat is ſaid in the Deſcription of Mſcovy-glaſs. 
- So that, theſe things conſidered, we need not trouble our ſelves to find 
out what kind of Pores they are, both in the Flint and Steel, that contain 
the Atoms of fire, nor how thoſe Atoms come to be hindred from run- 
ning all out , when a dore or pallage in their Pores is made by the con- 
ealliin: nor need we trouble our ſelves to examine by what Promethens 
the Element of Fire comes to be fetcht down from above the Regions of 
the Air, in what Cells or Boxes it 1s kept, and what Epimethers lets it go : 
Nor to conſider what it is that cauſes ſo great a conflux of the atomical 
Particlesof Fire,which are faid to fly to a flaming Body, like Vultures or 
Eagles to a putrifying Carcaſs, and there to make a very great pudder. 
Since we have nothing more difficult 1n this Hipetinſ to conceive, firſt, 
asto the kindling of Tinder, then how a large Iron-bullet, let fall red or 
glowing hot upon a.heap of Small-coal, ſhould ſet fire to thoſe that are 
next to it firſt : Nor ſecondly, is this laſt more difficult to be explicated, 
then that a Body, as Silver for Inſtance, put into a weak Menſtruum, as 
unreCtified 4qua fortis ſhould , when it 1s put in a great heat, be there 
diſlolved by it, and not before z which Hypotheſes is more largely explica- 
ted in the Deſcription of Charcoal, To conclude, we ſee by thisIn- 
ſtance, how much Experiments may eonduce to the regulating of Phi/o- 
ſephical notions. For if the moſt Acute Des Cartes had applied himſelf 
experimentally to have examined what ſubſtance it was that cauſed that 
 ſhiningof the falling Sparks ſtruck from a Flint and a Steel, he would 
certainly havea little altered his Hypotheſss, and we ſhould have found, 
that his Ingenious Principles would have admitted a very plauſible Ex- 
plication of this Phazoxrenon; whereas by not examining fo far as he 
_ ht , he has ſet down an Explication which Experiment do's contra- 
ict. | 
But before Ileave this Deſcription, I muſt not forget to take notice of 
the Globular form into which each of theſe is moſt curiouſly formed. 
And this Phenomerorn, as Thaveelſewhere more largely ſhewn, proceeds 
from a propriety which belongs to all kinds of fluid Bodies more or 
leſs,and 1s cauſed by the Incopgruity of the Ambient and included Fluid, 
which ſo afts and modulates each other, that they acquire , as neer as is 
| poſlible, 
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poſhble, a ſperical or globular form, which propriety and ſeveral of the 
Phenomena that proceed from it, I have more fully explicated in the ſixth 
Obſervation. | 

One Experiment, which does very much 1lluſtrate my preſent Explica- 
tion, and 1s init felt execeding pretty, I muſt not paſs by : And that is a 
way of making ſmall Globyles or Balls of Lead, or Tin, as ſmall almoſt as 
theſe of Iron or Steel, and that exceeding eafily and quickly, by turning 
the filings or chips of thoſe Metals alſo into perfectly round Globules. 
The way, in ſhort,as I received it from the Learned Phyſtian DoFor 1. G. 
15 this; | 

Reduce the Metal you would thus ſhape, into exceeding fine filings, 
the finer the filings are, the finer will the Ballsbe : Stratifie theſe filings 
with the fine and well dryed powder of quick Lime in a Crxcible propor- 
tioned to the quantity you intend to make : When you have thus filled 
your Crucible, by continual ſtratifications of the filings and powder, fo 
that.as neer as may be, no one of the filings may touch another, place the 
Crucible in a gradual fire , and by degrees let jt be brought to a heat big 
enoughto make all the filings, that are mixt with the quick Lime,to melt, 
and nomore; for if the fire be too hot , many of theſe filings will joyn 
and run together 3 whereas it the heat be proportioned , upon waſhin 
the Lime-duſt in fair Water, all thoſe ſmall filings of the Metal will ſfub- 
fide to the bottom in a moſt curious powder , conſiſting all of exattly 
round A which, if it be very fine, is very excellent to make Hour- 

laſles of. 

% Now though quick Lime be the powder that this direCtion makes 
choice of, yetI doubt not, but that there may be much more convenient 
ones found out,. one of which I have made tryal of, and found very effe- 
Ctual ; and wereit not for diſcovering, by the mentioning of it, another 


Secret, which I am not free to impart, I ſhould have here inſerted 
it. 


—_—_— Dh_= 


Obſerv. IX. Of the Colours obſervable in Muſeory Glaſs, and 
other thin Bodies, ; 


LY ern Lapis ſpecularis,is a Body that ſeeins to have as ma- 
| ny Curioſities in its Fabrick as any common Mineral I have met 
with : for firſt, It is tranſparent to a great thickneſs : Next, it is com- 
pounded of an infinite number of thin flakes joyned or generated one 
upon another ſo cloſe & ſmooth,as with many hundreds of them ro make 
one ſmooth and thin Plate of a tranſparent flexible fubſtance,which with 
care and diligence may be {lit into pieces ſo exteedingly thin as to be 
hardly perceivable by the eye, and yereven thoſe, which T have thought 
the thinneſt, Thave with a good Acroſtope found to be made up of mhany 
ether Plates; yet thinner z and itisprobable, that, were our Aiproſooper 

| mRUCN 
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wack bereer, ie nike ruch farther diſcover ire divifibility. Not are 
aſe flakas ehty reqular eto the noothark of their Surfaces but third- 
ly , In many Plates they may be perceived to be terminated naturally 
withedpn of the figure of a &dob>eid, This Fipure ivmuch more con- 
& » pope HM 6ur talk, much whereof is found ih the Lead Mines, 
TR ery z ahd Kanck,, which is of the ſame kind of 
KibRance with the Solhmier, burk ſeldom found in fo large flakes as that 
S907 Bit iv tuff, but isttuch more clear and tranſparent,and 
Auth More y (taped , and yet may becleft and flik'd likerhe 0- 
ther Selexitis, But fourthly, this ſtone has a property, which inrelpect 
&f the.  Frgrat _—_ _ her—tas _ it _—_— ——_ ap- 
PblitriDhs! | tothe tia » DUT MUCH tNOre CONIPITU=® 
ouſly 4vthe Hiorobope 3 for the exhibiring of which , [ took a piece of 
mnfCovy 2 ng z add [ptirring or cleaving itimothin Plates, I found that up 
_Ahddowh pants of them could plainly perceive ſeveral white 
of law: and ___ diverſly coloured with all the Colours of the 
Rninbiws and with the 2itruſcope 1 could perceive , that theſe Colours 
Were ranged in rigs that incompaſſed the white Ipeck or flaw, and were 
round of _ _—_ tothe ſhape of the ſport which they termi» 
2ared 3 and the poſition of urs, in reſpect of one another, was the 
OR the ; ner "The : he of thoſe Colours frorh the 
| bf the ot outward being Blew, Po Scarlet, Yellow, Greenz 
Blew, Putple, Searker, and fo onwards, fornetitnes half a ſcore times re- 
peated, that is,there appeared [tx,ſeven,cight.nine or ten ſeveralcoloured 
mage ot lines, each ntircling the other, inche ſame manner as] have of- 
tin Tech a very vivid Rainbow to have four or five ſeveral Rings of Co- 
tours, that is, aecoumting all the Gradations a pe ' for 
She > But the order of the Colours in thee Rings  comtraty tv 
the primary or itmertaoſt Ketnbaw, and the w_ with thoſeof thefecon- 
dary or outermoſt Rainbow 3 theſe coloured Linesor Iriſes, as Imayto 
jak kids halt ouyatys , bees others , and ſome of 
of them ten; E 

. Tbelieve, ps: + a hundred times hays. then others; and | thoſe rhualſ? 
were broatlih whith were neereſt the ccater or middle oF the flaw. And 
oftentimes I found , that theſe Cowes: reacht t0 the very middle of the 
oy , and then there ap SENG In the witddlea Tone, large ſpot, for the 
. a the other 
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4 the AGcroſcope.: ' 'Some of. theſe threads I have obſerved alt to 
&cd'ot made up of ſeveral ſhort-lengths of differently coloured 
ends Cas may fo call them ) asa lineappearing about ewo.inches. long 
through'the-4Hcroſcope , has beet compounded. of about half ai;inch of 
2 Peachcolour, # of a lovely Graſs-green,; 4 of at! inchniore of a bright 
Scarlet.and the reſt of the line of a Watchet blew: Others of them: were 
much-/otherwiſe coloured 3 the variety [being almoſt infinite. Another 
ching which is very obſervable, is, that if you find'any place where the 
colours arevery broad and conſpicuous to the .nakedeye, you:may, by 
preſling thatplace with your finger,. make thecolours change places;and 
go.from:one part to another. F: 0 SES -FYY 5 
.-:: There is one Phenomenon more, which may, if care be. uſed; exhi- 
bitto:the beholder, asithas divers/times tome, an exceeding pleaſant, 
and not leſsinſtruftive Spectacle 3 And that is, if curioſity an Wkgence 
be uſed ,: you may fo ſplit this admirable Subſtance , that you may have 
pretty large Plates { in:compariſon of thoſe ſmaller ones which you may 
obſerve inthe Rings) that are perhapsan 4 ora + 'part of aninch over; 
each of themappearing through the 4icroſcope moſt curioutly, intirely, 
- and uniformly adorned with ſome. one viviti colour : this, it examined 
with the Microſcope , may be plainly .perceived tobe in all parts of it e- 


qually thick. - Two, three; or more of theſe lying one upon another, ex- 


hibit : oftentimes curious conipounded colours, whichi produce ſuch a 
' Compoſiturr ,' as one would ſcarce imagine ſhould be the reſult of ſuch ;:- 
gredients: As perhaps a faint zel/owand a blew may produce a yery de 
v7ple. Bur whenanon we come to the more ſtrict examination of thei 
Phenomens,-.and to inquire into the cauſesand reaſons of theſe produCti- 
ons, We ſhall. I hope , make it more conceivable how they are produced, 
| and ſhewthemto be no. other then the natural and neceſlary effects ari- 
ingon the peculiar union of concurrent cauſes. | 
Theſe Phazomera being fo various, and fo truly admirable; it will cer- 
tainly be very well worthour inquiry , to examine the cauſes and reaſons 
of. them.,and to conſider, whether from theſe cauſes demonſtratively evi- 
denced-, may not be;deduced [the true cauſes of the produttion of all 
kind of Colours. And I therather now'do. it , inſtead of an Appen- 
dixor Digrefſionto this Hiſtory, then upon the occaſion of ezamining 
the Colours in Peacocks, or other Feathers, becauſe this Subje&@ , as it 
does aftord/more variety. of particular Colours , ſo docs it afford much 
better wayes .of examining. each'circumſtance. And; this will be made 
ſt co him that eonfiders , firſt.;; thatthis laminated body is more 


® 


49 


50 


nateand- roportioned- according to the 5s orleGeefiatiives 


| any ether tranſparent fluid will do Jaikch the ſame, may betryed b Wers 


M1cxocrarHIA. 
To begintliercfore, ic is manifeſt from &reral cincumitanceh thar hb 


material cauſe of the apparition of theſe ſeveral' 
oe-Plate of atranſpatent or pefiucid body of. a ckne&n vely:determis 


of the body, And that thus is [abundance of Inſtances .afd pi: 
ticular Circumſtances will make manifcſt, 2:1 bog tl 

As fiſt, if youtake any ſmall piece of the Muſcouy glaſs FE fr Wer 2 
Needle, or ſomeother convenient Inſtrument, cleave it oftentitnes. into 
thinper and thinner Lewin, you ſhall find, that till. you come:to a:deter- 
minate thinneſs of them, they-ſhall all appear tranſparent and: 
but if you continue to iplit and divide them further, you Gal find:at laſt, 
that each Plate, after it comes to ſuch a determinate thickneſs, ſhall ap- 

r moſt lovely ting d orimbued with a determinate colour; If fiber, 
monk y means you ſo flaw a pretty thick piece, that one part does begin 
rto-cleave a little fromthe other, and between thoſe two there be by ax 
means gotten ſome pellucid »ediars,thoſe laminated pellucid bodies thar 
fill thac ſpace, ſhall exhibit ſeveral Rainbows or coloured Lines, theco- 
lours 'of which will be diſpoſed and ranged: according;to-'the various 
thicknefles of the ſeveral parts of that Plate. Thar this 1s iy Is yet for 
ther confirmed by this Experiment. - - 

Take two ſmall pieces of ground and. poliſhe Looking-glak-plare, 
eath about the bigneſsof a ſhilling, - take theſe two dry, and with your 
fore-fingers and thumbs preſs them very hard and cloſe together,and you 
ſhall - that when they ap vu. roar each other very near, there will aps 
pear: ſeveral Iriſes or coloured Lines, in the fame manneralmoſt asin'the 
Muſtovy-glaſs 3 ane you may vety eaſily ohange any of the Colours 6f 
any part of the interpoſed body, by prefſing thePlares cloſerand hard- 
er together,or leaving them more lax ; that 1s,a part which appeared eo- 
loured with ared, may be preſentlyting'd with a yellow, blew, green, 

urple , or the like, by altering the ——_—— of the terminating 
bates Now that air bs not necefiary to'be the interpoſed body; but that 


_ thoſe approximated Surfaces with Water ; or any othertran 

Liquor, fe. proceeding with it in the fame-manneras you did hthe 
Air 3 and you will find > es the like effe&, onb ' with this difference, 
that thoſe compreſt bodies, which differ moſt) i intheirrefrattive quality; 
from the compreſſing bodies, exhibit the moſt So and. vivid -rie- 
Qures. | Nor is it neceſlary ; that this laminated and toy 'd body ſhould 
be of afhuid fubſtance'; any other ſubſtance; provided it be chinenough 
and tranſparent, doing the famething : chiothe Laine of our Muſcov 
glaſs hine 3, but it may be confirm'd by multitudes of other Inſtutices.' 

Andfirft, we ſfind, that WIC iefelf may, by thehdpsof = 2 


Lamp -be blown thin enoup | produce-theſe Phe Phendmens of Co- 
IF ' which Phenamens a | happenitig/; 'as I have been 
ping cleneaPleirprc 


having: never. denn Bar iq of it befor 
though - hes compartng 46 wich the: 27 thing 'Ltn8 oftei 


obſerved 
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obſeryed fi. thoſe Bubbles which Okifdren uſe ro tak With Soap-wilter, 
1 did che 18 wonder”; cfpectally when upon Experiment Tfound, 1 gs 
abJ6 To/ profiiice the fame Phejomens in thin ubbſes made With wy 
other tranſpatent Subſtance.” "Thus have Tproduced thiem Wen wha 
of Pitch, Roſh, Colophony,Tuepentine, Solutions of ſeverallGns, is Gate 
Arabick, inwater; any ghetiows Liquor,as Wort, Wine;Spirtt of Wie, Oy! 
of Turpentine, Clare of Snails, &t., © De OO. CO 

"It would be: needleſs ro ctmmerace the feveral taſtances | thelt belt 

enonph.to ſhe(y the generality'or univertality of this propriety. Gly 
muſt not omit, that we have mſtances alſo' of this Kind even in meralline 
Bodies and animal ; for thoſe ſeveral Colours which are obſerved tofol- 
low each other upon the poliſht ſurface of hardned Steel, when its by a 
ſufficient degree of heat gradually tempered or ſoftened , are produced 
from nothing elſe but a certain thin Lamina of a virrwn or vitrified part 
of the Metal which by that degree of heat, and the concurring ation of 
the ambient Air,js driven out and fixed on the farface'of the Steel.” 

And this hints ro mea very probable { atleaſt, if notthe true) cauſe 
of the hardning and rempering of Steel, which has nor, Tthink, been. yet 
riven,nor, thatT know of, been ſo much as thoughr of by any. And that 
Is this,that the hardneſs of it ariſes from a greater ptoportion of a virrifi- 
ed Subſtance interſperſed R's, 8 the pores of the Stee). And that the 
tempering or ſoftning of it ariſes from the proportionate ot ſmaller partels 
of it left within thoſe pores. This will ſeem the more probable , if we 
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- Firſt, That the pure parts of Metals are of thettiſelves very Pres 

in their 
continuity. = 
cher flexible nor malleable, but ttiay by hainthering ox beating be broken 


Thirdly,Thar all Metals ( exerting Gold and Silver - whith do tot 
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heath, and uenc ing or AK ing it ſuddenly. in cold wate 
a! Ilkind of riexidy d ſubſtances,by being Teh = d, 

me very hard anc brittle. And:thence ariſes, the pretty | 
of the Con” E which I have already further explai ne , 


4 "That thoſe metals which arenot ſo apt to SUS = not ac: | 
uireany ya Info by quenchil in water, asSilver, Gold, &c. _ 
Theſe fear TREE premisd, will, I ſuppoſe, make way for the mote 


<7 


| cali reception of this following. Ex plication ofthe Phenomena ofhardned 


and temper'd Steel. " That Steel is a ſubſtance made out of Iron, by means 
of a certain proportionate Vitrification of ſeveral parts, whichare fo cu- 
rioully and proportionately mixt with'the more toughand vu unaker'd parts 
of. he Iron, that when by the great heat” of| the fire thisvitrify'd ſub- 

ce.is melted, and conſequently rarify'd, ;and thereby the pores of 
Eonar are more $a if then SRd means, :.o oi ipping It in cold water it, 
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| by rallogs looſen the parts of the Nee! that were befoe fHhetIea or ſet 


atilt as it were, and ſtayed open by each other, whereby they become 
relaxed and ſet at liberty, , whence ſome of the more brittle i interjacent 
partsare thruſtout' and melted intga thin skin on the ſurface ofthe Necks 
which from no colour increaſes to a deep Purple, and ſo onward by the 
gradations or conſecutiong, White, Telow, Orange, Mininm, Scarlet, Purple, 
Blew, Watchet, &c, and the parts within are more convenient Y, and rQ- 
ttionately mixt 3. and fo they gradually ſubſide into: a texture which 
Is much! better proportion 'dand cloſer joyn 4, whence that ri igidneſſe 
of parts (ceaſes, and the, . Parts begin to acquire their. former du@1/- 


2e| jos 
ow,that tis  pothing but the" vitrify' d meral that Nicks upon the ſurtgee 
of the colour'd Bog ,1s. evident from os. that titby an a 9, meabs it be ſcra- 
» andr\ rubb'&'off; fr! © metal upderneathi tis white an clear;and if it he 
war ho in the' fire, fo as to increaſe to a 2 nf} romp NE it 


oble mh helen Gans Ra) The fu 
n or Steel wi longer fro 
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turn'dinto.'a. 3: fon that colour which covers th 2" Bath: 
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RILY BIS 0 1060: vs TP a7 7337 Ding. FHIRRL co ar fg; SIP; 
Tin, bur, is moſt conf i6uous in Lead; all thoſe: Colours that coverche 
furface of the Metal being nothing elle , but a yety chin 1Vierit'd part 
SSL... tt ot Es. ON 
.- The other Inſtance we have; is ih Animal bodies +.as.in Pearls, Mother 
of, Pearl-ihels, : Oyſter-ſhels, and. almoſt all grhe | 
ohathever. Thizhave Talks lee a 


F bands of ſtony ſhels 
in Muſclesand Tendons.. Further, ;if 


t h pleaſure oben. even 
you take any: glutinous 


- 


ſtance 
and runit exceedingly thin upon the hirface ofa fnenth, glaR oe xe 
liſht meraline. body; Tov thell fig -the like effe&s produced: and in 
general, whereloever you meet with a tranſparent body thin enough, 
that 1s terminated by refleing bodies of differing refrattions from it, 
there will be a produGtion of theſe pleaſing and hn, colours. £0Y 
_ Nor is it neceſlary, that the two terminating Bodies ſhould be both of 
the ſame kind, as may appear by the v#trified Lamine on Steel, Lead, and 
_ otheraMetals,one ſurface of which Lamize is contiguous to the ſurface * 
the Metal, the other to that of the Air. Fe: | 
Nor isit neceſlary, that theſe colour'd Laine ſhould be of an ever 
thickneſs, that is, ſhould have their edges and middles of equal thickneſs, 
as in a; Looking-glaG-plate, which:circumſtance is only requiſite to make 
the Plate appear all of the ſame colour ; but they may reſemble a Lers, 
that 1s, .have their middles thicker then their edges; or. elſe a double conr- 
cave, that is, be thinner in the middle then at the edges 3 in both which 
caſes there will be yarious coloured rings or lines, with differing conſecu- 
trons or orders of Colours ; the order of the firſt fron the middle out- 
wards being Red, Yellow, Green, Blew, ec: And the latter quite con- 
_ further, it is altogether neceſſary, that the Plate, in the places 
where the Colours appear, ſhould be of a determinate thickneſs; Firſt, It 
muſt not be more then ſuch a prior wWhenthe Plate is increafed to 
ſuch athickneſs, the Colours ceaſe ; and beſides, I have ſeen in athin 
Piece of 2yſcovy-glaſs, where the two ends of two Plates. which appear- 
ng both ſingle , exhibited two diſtin& and differing Colours ; but 
in that place where they were united, and conftituted one dowble Plate 
(asI may call it ) they appeared tranſparent and colourleſs. Nor., Se- 
condly.. may the Plates be th7zer then ſuch a determinate cize5 for we 
alwa: * find, that the very outmoſt Rim of theſe flaws is. terminated in 
a white and coloutleb Ring... 
ther. in this ProduCtion of Colours there is 
aght of ſucha bigneſs and no more, nor of 
Light,that it ſhould be on this fide,and, pt 
rminating ſhadow, as1n the Priſiqe, and Rainbo 
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the fame effe@ : onl, Wherethe Ly phe is b bieſt, there the G 
moſt v# 3 '$0 TY, the' li fs , colletted by a Glalst Fall | 
And further, it OY liver fide © of the coloured tiny be to- 


yards e whole Ri | proper Colourstrome! 
ies fame arder as #7 yt 2 boi | 
at all, upon « g the fition'of the light. © © ae 00-6 
But aboye all it is moſt obſervable, . that here are all kind of Colours 
generated in apelucid body,where there is properly no fac TefraQtion as 
Des Carte: ſuppoſes his Globules to acquire a verticity by : For'in the 
Jain and even. Plates it is manifeſt, that the ſecond ref Qion ( accord- 
y to Des Cartes his Principles in the fifth SeFjon of the exghth Chapter 
f his Meteors) does regulate and reſtore the ſuppoſed rn inates Glo- 
ales unto'their former uniform motion. This Experiment therefore will 
prove ſuch a one as our thrice excelent Vernlans calls Experimentum Cru- 
&ts, ſerving as Guide or Land-mark , by which to dire& our courſe in 
the ſearchafter the true cauſe of Colours. Afﬀfording us this particular 
jo ative Information, that for the produCtion of Colours there is not ne- 
either a great refraQtion, as in the Priſme ; nor Secondly, a deter- 
Keys on of Light and ſhadow , fuch as is both in the Priſme and Glaſ- 
ball. Now that we may {ce likewiſe what affirmative and poſitive Inſtru- 
&ionit > gs will be neceffary, to examine it a little more particularly 
and ftritly.; which that we may the better do, it will be requiſite to 
remiſe ſomewhat in general concerning the nature of Light and Refra- 
10N. 
And firſt for Light.it ſeems very manifeſt, that there isno liinlnows Bo- 
dy but has the parts of it in motion more or Iſs 
Firſt, That all kind of fery burning Bodies have their parts in motion, 
T think, will be very eafily granted me. That the ſpark ſtruck from a 
Flint and Steel is ina rapid agitation, I have elſewhere made probable. 
And that the Parts of rotter wood rotten Fiſh,and thelike. are alſo in mo- 
tion, Ithink, will as eafily be conceded by thoſe, who conftder,that thoſe 
parts never begin to ſhine till the Bodies bein a ſtate of putrefaQtion; 
and that is now genierally granted by all, tobe caufed by the motion of 
the partsof putrifying bodies. That the Bononian fone ſhines no lon- 
ger thenit is cither Ware by the Sun-beams. or by the flame of a Fire 
or of a Candle, is the general report of thoſe that write of it, atid of 
others that haye ſeen it. 'And that heat argues a motion of the wal 
parts (as I aid before) generally granted. 
Bat there is one Inſtance more , which was firſt ſhewn tothe al $0- 
cdety by Mr. Clayton a Ml di Member thereof, which does make this Aſ- 
ſertion more evident then all the reſt : And chati 5, "Thar a Diamond be- 
b 'd, rnck, or heated in the dark, ern A fon Aorves while altet, ſo 
ong a | * mot on, whichis imp ed by wg any of thoſe ents, remains 
(in the fame m manner as a Glaf,ru dd A hea whichT ſhatt 
| ent ated, Ein: | ard laſts as long asthe vi- 
brating motion a 'ſevera | 
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privded; 
'R pre ef 
be ſom ayes broken'r: 
e#thfſing ny i And: 'thiwthe A 
fracel oy 6 keg. rey holy OuFF: Ms.when 
they ſhine, ſbors evidem though,” beraule thels eyes-wver Thiis bur 
when they look very intenlly either to find their prey, or being diced 
m adark toom,whenthey' ſeek ufter thelt adverſary; dr t0 finda way to 
eſcape.” And the like thay be fald of the ſhining: "relies of Clownn:; 
oe Ie they car at pleaſire' either incyeully of exit chat 
Radlation; - - 15755235: 

It would be ſomewhat too long a work for this ples rereiodty es 
examine;-#hd poſi pull atges wes ye, what pattictlar Klib bf ta6tibii It is 
that muſt be the effieieht of ivht 6 for- hodght 5t by a motivhg yet 'tip 
not every thotion that prodilcn it, (ative We find -rhere gfe any bodice 
very violently nioy'd, whith yet afford not ſuch'aneffeR z/ un there 
are other bodies, which to our other ſenſes, ſcott nt thoVa:ſb mich, 
which yet ſhine. Thus Water and quick-ilver, and molt other ligubrs 
heated, ſhine not 3, and ſeveral hard bodies, as Troh; Silver, Brifk;Cop. 

per, Wood, Sc. though very oftet ſtturk with # Hartihivt, ſhitis not pres 
ſetitly, thouph they will all A theth grow exceeditis hot, Whereas rot 
tent Wood, rotten 7, Sea water, Gloworiis, fe. have nothing of £at1- 

pible heat in them, and yet (where there 1s 10 ſttovtipet light toaffect the 
pod” jo Ber they ſhine ſome of them fo Vividly, that ohe Ky filake 8 ſift 


"i we be: too lo / Thy, hete to ibſett the diſeyſve þ phe wr 
which I inquir'd after the eproprietis 0 of the motion 6fLight, 
fore Tſh6ll otily add the- 

And, Firſt, I found it onght to de extetding qi Pali ged! as thſd Hot: 
vhs of ſtrivertation and Privefation, wheteby theparts ate 
exceceditiy nimbly and violently tnov'd x Me, that, babe We Hi thoſe 
motions are able more tminurely £6 fh2tcer and divide the body.they the 
moſt yiolent heats or 1eaſtyutmns WE yet Kiow, Ardthat fit &f6thitig 

elſe bat ſuch [of ell fp of the Burning body, madeby the theft 14-70c#4 
ef all flpharcons bodies, vet, the” Alr, we hall it At 
ofthis TtaQate endeavour to take 7 able. Fo | 
inal mntreattly hot ſMihitty bodies; itheye 55.4 ve 
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return,the Diamond muſt after;than 
wo hve na: realc bs ONS the | 


amond, -/ Cu 
fince,. Ol oplaW = dp pig bes _ rr 
parts, 1 ſee not how. the parts of the Diamond ſho 

.or remain in the ſame ſenſible dimenſions, wh fetuchey! bhi 

I r pe be Globular, and mov'd only with-a Jarkinatagtinn, I 
any cauſe that can imprebs. that motion.upon the pellvcid wne- 

y-:my hict? yet is done. Thirdly, any other. irregular mogion he 
parts one amongſt another, SK ily make. rare 
confiſtence, from which it is far enough. te muſt ther aVibre- 
#izg motion. ' - . 

And Thirdly, That it is a very. ſhort vilyating. motion, I think the in- 
ſtances. drawn from the ſhining of Diamonds will alſo1 make'probable. 
For a Diamond being the hardeſtbody we yet know in the World, and 
conſequently the ek +.7ds to wap or bend, muſt conſequently alſo have 

its vibrations exceed 
| And theſe, Ithink, phe +" principal proprictics of a motion, re- 
Gn produce the effeft call'd Light inthe Objet. _ 
'The nextthing we areto conſider, is the way or. manner of the traje- 
Gion, of this motion through the interpos'd Pellucid body to'the eye; 
And here it will be eaſily granted, 

Firſt,; That it muſt be a body, ſuſceptible and impertible of this motion 
that will deſerve the name of a Tranſparent. And next, that the parts of 
ſuch a body muſt be Hewogeneoxs, or ofthe ſame kind. Thirdly ,that the 
engpienton and motion of the parts muſt be ſuch, thatthe A of the 

luminous body may be communicated or propagated through it tothe 
greateſt imaginable Giſtance 3 in the leaſt imaginable time;; though I ſee 
no reaſon to heh an inſtant :, For I know-not any one 
Experiment or obſervation that does proveit. And, whereas it may be 
objected, That we ſee the Sun riſen. at the yery inſtant when-it is oe 
the ſenſible Horizon, and that we ſee a Star hiddenby the body of the 
Moon at the fame inſtant, when the Star, the Moon; and our Eyeare all 
in the fame line 3 and the like Obſervations; or rather ſuppoſitions,. may 
be urg'd.. I have thisto anſwer, That Icanas ealiydenpanchey aiſem; 
for 1 would ih koow by what means any one For Ayer ANY More 


of the Affirmative, then I of the Negat ive., If 
wer Very - flow, tis th potible omerking migh might be TO GH T by Eine: 
ſes of the Moon ; but ongh we foul grant the, pr he hgh 
from? Nah the Mos, ad gm the Moon EA 
gain to two Minutes in performi know not,any poſlible 
diſcoy | It 5 na , there may be ſome inſtances perha _—_ 
ples: muy ſoom yery much rofavour thi fu pol 

6 Lg then maſt imagine. . And: the 
- Eclypſes of the, Sun, &c.. Boy af. this cl by the rl by. 
bat the motions propagated every. way. through. - 
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weneonus eredivm by dire? or firaight links extended-every way like Rays 
From thie cater of aSphere. Fifthly,'in an Homogemoous medium this mo- 
tion ispropagated every way with equal velocity, whence neceſfarily eve: 
ry pulſe 'or-vitration of the luminous body will generatea Sphere, which 
will continually increaſe, and pow bigger, juſt after the ſame manner 
(though indefinitely ſwifter)\as thewaves or rings on the ſurface of the 
waterdo'ſwell into bigger and bigger circles about-a point of it; where; 
by the finking of a Stone the motion was begun, whence it neceſſarily fol- 
ws, that all the parts of theſe Spheres -undulated through an'Homogere- 
ons #eedinums cut the Rays' at right angles. Sits EW 4, 
1 But becauſe all tranſparent avedinms, are not Homogeneons to! one an- 
other,therefore we wilt-next examine-how this pulſe or motion will be 
propagated through differingly tranſparent avedinms. And: here; ac- 
cording 'to the moſt acute and excellent Philoſopher Des Cartes, 1 ſup- 
poſe the ſign of the angle of inclination in the firſt medizm tobe to 
the ſign of refraftion in the ſecond, As the denſity of the firſt, to the 
denfity of the ſecond. By denfity, I mean not 'the denſity in reſpect of 
pravity (with which the refraQtions or tranſparency of mediurs holdi no 
proportion)'burt in reſpe& onely to the rraje&ion of the Rays of light, in 
which reſpe@ they only differ in this; that the one propagates the pulſe 
norecafily and weakly, the other more ſlowly, but more ſtrotgly. ' But 
for the pulſes theinſelves, they will by the refraction acquire another 
propriety, which we ſhall now endeavour toexplicate. - 1) 
- "We will ſuppoſe therefore in the firſt Figure AQ ÞD to beia-phyſical 
Ray, or ABC and DEF to be two Mathematical Rays, #raje@ed from 
a'very remote point of a luminous body through an Homogeneous tranſpas 
rent wedizm LE L, and: DA, EB, F'C, to be ſmall portions of the or- 
bicular impulſes which aſt therefore' cut the Raysat right angles; theſe 
po wh 1/4e with the plain ſurface NO of a avediux: that: yields an 
alter '#ranſitxs to the propagation of light, and falling obliquehy'on it; 
wx & 1h the edi MMM be'refratted towards:the perpendicular 
of the ſurface. - And becauſe this aedrur is mote cafily trajefed then 
the former-by a third, therefore the'point C of theorbicularipulſe.F C 
will be'mov'd to H four ſpaces ini the fame time that F the other end of 
it is mov'd* to G three ſpaces, therefore the whole refrafted pulſe G H 
ſhall be obbqueto the refratted RaysCHK and G1; and'the angle GH C 
ſhallbe'#h acute; and fo'nuch the more acute by-hiow much the greater 
_ the vefraftion/ be; then which nothing istore evident; for the fign of the 
clinagiow is to:be the figh of refraftion-as GF to T' C the diſtance be- 
tweetithe point C and the perpendicular from G on CK, which being as 
four to'three, HC being lotger then\GF- is longer) alfothen/T C; there+ 
fore theangle G H CisleGthan GT'C. So that kenceforth the parts of 
the'pull _ GH and HK ate mov'd'afrew,. or cutithe Rays at oblique 
ane 760d omg og 4 37 19g 55 onion 1 ND ES: 
"_ 1 ds place be vioy Shrvcalors whiythis 
hat bodyiihould unpedethe Rays mote,others Icfs : 25 why W atevino! 
tranſmit theRays more ta cir 7 Ne weakly than air. One 
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ways we the hr goon 1s mon ward amore po | 
cue mes th cleulionsof Q8&CSR whicharerefrafted 
at, In both which calculations 'tis obvioxs to obſerve, 
ew, Roy that part of the Ray towards which: the refraGtion'is made 
has the end of the orbicaler pulſe precedent tothar of the other file. And 
always.the oftnerthe lien is de the nr way,Or the gretter the 
fingle .vefraQtion is;:the- more is this uncqual/ progreſs. . So Shoe Javing 
2a this odd ety to be an inſeparable concomitant of a-refra( 
== by a contrary refraQtiop, we will next examinethe 


refraSigni'ol, the Sun-beams, as they are ſuffer'd onely to paſs through a 
- obliquely out of a more difficult,into a more cafie wedina. 
uppoſc; therefore ABC in; the! ſecond Figure to repreſent 
\ Chinrical Glaſi-bedy about two foot long, filled with very fair Wa- 
ighas AB, _ =. 'd in a convenient poſture. with-B towards 
the wn >)Let us further a4 tr the top of it to be.cover'd with an. op«- 
conc body; all but the hole «4; throug which the Sun-beamg are ſuffer'd 
to paſs intothe Water,and are thereby refrated toe ef, which 
{if a: Paper be expanded on. the putbde; there will appear all the co- 
; of the Rain-bow, that is, there will be generated therwo principal 
colours, 8cerlet and Blwe, and all 'the Fm. ones whichariſe from 
the compolition ;and dilutin ofitheſe two, that is, c d fhall exhibit a 


-Ccarlet,, which toward d.is diluted into a Telews this is the refraction of 
the Ray, 7&4, which comes fram the underſide of the Sun ; and the Ray 
_ eF ſhall appear of adecp Blxe, which is gradually towards.e diluted jo- 


$0.2 pale Watchet-blue.. Between d and e the: two .dilmed cola, Blhe 


and:Telow are mixt and ec -Intq a Gneerz and this | imagine to 
be the reaſon why Green is ſo acceptable a colour to the eye, and'that 
either of the wy Extremes are, if intenſe, CES 2little offeplive,.name- 

two Rr 


| eo bepl 
a (cr a Candle 
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rf6re Uiſtinft; the farther c d ef is removed from! the trajefting fiole; 
' $6 that pon the whole, we fhall find that the reaſon of the Phenom?” 
ia ſeeins to depend upon theoblignity of the orbicular phſſe,to the Lines of” 

Ridiation;and in particulat,that the Ray c 4 which conſtitutes the $247 

ſet hasitsininer patts, namely thoſe which-are next to the middle of the 

luminots body, precedent to the outermoſt which are contiguousts the 
datk and #2#adiating ſkie: And thatthe Ray e f which givesa' Blue; has 
its outward'patt,namely, that which is contiguotsto the dark ſkie prete? 
dent tothe'pulſe from the inrierchoſt, which borders'on the bright are4 
of the luminous body; P12 Ny 2005 6 ne 
- We may obſerve furthet,that the tauſe of the dilutihg of the coldvurs to- 
wards the middle,proceets partly from the witeneſs of the hole through 
which the Rays paſs, whereby the Rays from ſeveral parts of the Jumi- 
rious body; fall upon thany of the fame parts between c and f as is more 
manifeſt by the Figure* And partly alſo from the hiture bf the refraction - 
it ſelf, for the vividneſs or ſtrength ofthe two tetrhinating colours, ariſing 
thiefly aswe have ſeen, from the very great diffetence that is betwixt the 
outfides of thoſe oblique #hdulations & the dark Rays circutnambient,and 
that diſparity betwixt the approxizrate Rays;detayibg gradually : the fur- 

_ . ther inward toward the middle of the laininous body they are remov'd; 
. the tnore muſt the colour approach to'a white or anundiſturbed 
Upon: the calculation of the refrattion and refleCtion froth a Ball of 

Watet br Glaſs, we have much the ſathe P2702 natnely, an ob/iquity of 
the undulation jn the ſame maknhet as ive lHiave foundiit here. Which, be- 
cauſeit is very tnuchto our preſent purpoſe, and affordsſuch'an Tnſtancia 
 erucis;' 'as no ohe that I khow-has hitherto taken notice of, I ſhall further 
examine. © For it {does very plainly/and poſitively diftinguiſh, and fhew; 
whichof the two Hijpotheſes,cither the Carteſiaz or this is to be followed, 
by affording a generation of all the colors in the Rainbow, where accord- 
Ing to the Carteſiar Principles there ſhould be none at all generated. And 
fecondly, by affording an inſtance that does' more cloſely confine the 
cauſe of theſe Phenomena of colotirs tb this Pr Poon: Dr 
Ahd firſt; for the Carteſſar,we have'this to obje& againſt it, That whereas 

) he ſays (Meteoriim Cap.B.Se#.5.)Sed judicabam unicam(Fefratibne ſcilicet ) 
ad minimi requiri,& quidem talem nt ejus effetus alil contraril (refra&;- 
one) non deſtruatar : Nam experientia docet ſr ſuperficies NM &-NP (newpe 
refringentes) Parallele forent, ratios tahtundem per alteram iteritm ereFos 
| wen per una frangerentur,zullos colores depiFurbs ; This Principle of 
is holds true indeed in a priſme whete the refraQing ſarfaces re plain, 
butis contradicted by the Ball or Cylinder; whether of Water or Glaſs, 
where the refraQting ſurfaces are Orbicular or Cylindrical.” For if we ex- 
amine the'pafla e of any Globule or Ray of the'primary 1ri,we ſhall find 

It to'paſg'out of the Ball or Cylindet __ with the fame inclination-and 

refra&ion'that it enter'Uin withall, ahd that that laft refration by means 

of the intermediate 'refletion ſhall' be the ſame as if without any 
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refiction ut! all che 'Ray had been twice refrated by, tw&'Par 
K 2 And 
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THeſjan Hypotheſes, 


2p. . At 
P ſome- 
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be u 


T ET. 
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of the other appendant ones, which cannot be by the Carteſiaz He 
as a 


There muſt be therefore ſome other piopricty of reftadtion that cauſes 


gr 

Globe or 

_ Andtothus end, we will calculate any two Rays: as for inftance 

E F beaRay cutting the Raglivs CD (divided into. 20. parts)in G x6. *is 3: 
parts diſtant from C, and ef another Ray; which. cuts the fame Radjus 

IWF 17. parts diſtant,theſe, will be reffaCted to K and 4, and from thence 
efecgedtoN and », aiid from thence. refratted toward P and þ; there- 

fore the Arch FF will be 5.4. 5, The Arch F K 1969 30 the Arch f k 

be ole « Theline F G &oco. avdFf 8.5267. therefare bf. 733. therefore 


almoſt.;'The line FK 16024-anjl F 4.15436. therefore Nd 196; 
20d. # 8 147 alot, the line, Na 1019. the Arch Ny 5.4. 51; therefore 


let Schew. 6. 


[4 a 


ne Angle. Nx # is 34.4 43: therefore the! Angle N 0 7. is 139.4 56", 
wichisalmoſt 50:4 morethan a right/An 4 Non: +241, 2:la ah 
: leievident therefore: by this Hyporheſis o at at: the ſame time that.o.f 
touches £ EF, arrivediat/:&, And; by that. time ef 4.» is got for; 
EFKN s got to 4, and whenit touches N., the pulſe of the athegRay 
X09, av@ oo tarthot, which is very: ſhort of the place it haul have 
Yor ous: pane the Ra ESE orbicilar, pulſe. N 60 [}ght 
5: WISIEMhe Angle Nep'is 40! acate Angle, but the Quite.cor 


4 I.FS 


a 3 
4 


17. will ali ethe Chide of the Jumninous 

towa: " owards NP Red. But ak nite contrary will 
happen phen EFis17. and e 7 18: for then towards N P ſhall be a _Blze, 
wards »p #Red, exaltly according to the calculation. And there 
my the Fhe of the Rainbow, hire the two Blue ſides of the two. 
nd there the Red where the two. Red ſides unite; that is; 
where the two Images are juſt diſappearing 3 which is, when the Rays: 
EF andNP produc'$tillth Mer gk anAngle of about/4x. and bh 
half; the ike union isthere of the two Images in the Produttion of the 
Secuntlety tis,” andthe ſame cauſes, as upon" calculation may appear 
onely with this difference, that it is ſomewhat more faint, by reaſon of the 
duplicate reflection, which does always weaken the pulſe the oftner 

it isrepeated. 

Now, though the ſecond refra&ion made at Nz be conyenient,that is, 
do make the Rays glance the more, yet is it not altogether requiſite ; for 
it is plain from the calculation, that the pulſe 4» is ſufficiently oblique to 
theRays K Nand & »,as wel as the pulſe is oblique to the Rays FK & fk, 
And therefore if a piece of very fine Paper be held cloſe again Nz and 
the eye look on it either through the Ball as from D, or from the other 
fide, as from B. there ſhall appear a Rainbow, or colour d line painted on 
it with the part toward X appearing Red, towards O, Blue ; the' ſame alſo 
ſhall happen, if the Paper be placed about K k, for towards T ſhall ap- 
pear a'Red, and towards V a Blve, which does exaCtly agree with this my 
Hypotheſis, as upon the calculation of the progreſs of the pre will moſt 
calily appear. 

Nor do theſe two-obſerva tions of the colours appearing to the eye a- 
bout differing from what they appear on the Paper at N contradict each 
other ; but rather confirm-and exaly agree with one another, as will be 
evident to him that examines the reaſons ſet down by the ingenious. 
Des Cartes in the 13.'8e&, of the 8. Chapter” of his Meteors, where he 
gives the true reaſon why the colours appear of a quite contrary order 
to the' eye, to what they appear'd on the Paper if the eye be placdin 
ſteedofthe Paper: And as NL the Priſme, fo alſo; in the W ter, Drop; or 
Globe the Phenomena and reaſon are tnuch the ſame. 

Having therefore ſheiyn that there is ſuch a' Ppropri WI in the: *prif {ſme 
and water Globale whereby the pulſe is madevoblique.to' oo ogralee 
and thatſo much rhe rote, by:how much Lreaperibg refraGionis, I ſhall 
in the next place conſider, how this conducesto the produQtion'of-co- 
lours, and whatkind of impreſſion it trakes upon the bottom of the ee ; 
and tothis end it will'be requiſite to examinethis Fypotheſs a little ore 
partic Ye-- oo SLLIT. Y TR 2 

Firſt therefore, if we confides the thandiey of the of the pull; 
jt will Sts ratioggo cone ociiybe that peter gre alſe wh b 


f Th ry will have its fide HH more deadnbd by the reliance 
of tha ark orquict medines P P P,/Whence there will beakind of dead- 
$ſuperindued onthe fide H H Hl, which will contioually increaſe from 
B, anc ſtrike deeper and deeper into the Ray by the line BR; Whence 
all the of the triangle, RBHOQ will be of a dead 2A eclour, ani 
{> much thedeeper,: by; how much the nearer they lie to theline ws 
whichijsmoſt al or. impeded, and'{o tmuchthe mare difyte;by ho 
euch the nearer it app the-line BR. Next on the other Licof 
the Fn rg AAN, the end'A of the pulſe AH willbe prom oe 
ſranger, having ts paſlage already prepar'd as 'twere by the ot are: 
preceding;and fo its impreſficn wil be ſtronger;And bu of itsob 
to the Raygthere will be propagated a kind of faint motion. into 
Jen adjacent dark or quiet 2redizar, which faint motion will fpread fa 
ther and further into QQ as the Ray is propagated further and further 
from A,namely.as far asthe line M A,whence all the triangle MAN will 
be ting'd' with a Zed, and that Red will be the deeper the nearer it ap- 
. the. line M A; and the peler'or pel/ower the nearer it 18 the line 
| NA. thts the Ray becontinued,fo that IE lins:AN andBR (which 
are the bounds of the Redand Blrethilated) domett and crok each other, 
there will de þcyond that interſe&ion generated/all kinds of Greens. 
Now,theſe being the propricties of every ſinglerefrated Ray of light, 


by will be-eafje wr ry tt = nora what muſt berthe reſult of 'yery many 
fach;Rays collateral's Ag if we = poſt infinite ſuchRays i»terjaceut be- 


IVeen: AKS b wak&dy (QB, which aze the terminating : For tn thiscaſe 


(ons 1 mins text tO the dark 


adjacent; mtedinas i \NOB 

nv of NE Kax that is: _ athet, prin will 

preſerve its Blue: entire, and! theſt Rays: muſt be: far produe'd as till 

AN and. BR.cut cachather;,, Sechors will be at ue'd. 

: From theſe :Proprictics well confi der'd may be deduc' { ot the reaſons of a}l 

the Pheromeued afac, and ofthe; Slobalcr or drops of Witer which 
» ( nduce tO. | | Oh Ot: Raidbow.. 53156. 11953 59h 35 

3 make withe: yet wel fureher ex 

ays C CH anc x Al Ar Crbichare theten Raye a ſow Y 

Ig: Foie: the. 4) a” bort adage Now, beone { Terri 
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fone de 


43 
Wh 


each of them bordering on a dark part of the humours of the" 


enter the eye, dd} phe blique to-their progrelivn, an 
onſequeinly each Ray! to have potentially ſaperinduc'd ty q > aom 
> colours,v7 "a Red antheone de, rrp ovired ds vhuch 
vithſtandiig are neveraCtual manifeſt, butwhenthis or thiat ay h 


onegrthe other ſide of it borderi ona dark or unmov'd wedivw'there: 


fore as ſoon'as theſe Rays are entred/into the eye;and ſo have-'one fide of 


= 
will. exch of them attually exhibitſome colour; therefore ADQ©th wa 
duftionGA CH will exhibit a Bee, becauſe thefide CD is adjacent tothe 
darkediumC QDC,;but nothing ofa Red;becauſcitsfide A\Di8 2 


totheeolightned medium ADF A: And all the Rays that fromehepoints 


ofthe luniinous bodyzare colle&ed on'the partsof the Retina beriveen D 
and:F ſhall have their Be ſo much the more diled by how much the far- 
then theſe points of colleCtion are diſtant from D towards F ; and the Ray 
AFC the produdtionof K CA, will exhibit a Red, becauſe the fide A | 

is adjacent to the:dark or quiet medium of the eye + 'APF A; butnothi 

ofa Blue, becauſe itsfide C Fis adjacent to the enlightned medinms CF DC 


andall the Rays fromthe intermediate parts of the luminous bedy that 


are collefted between F and Dſhall have their Red ſo much the more di- 


Juted,'by how much:the farther they are'diſtant'from F towardsD. - 


 Now;becauſe by the refraCtion inthe Corea,and fome other partsof the 


eye;thefi fides of 5 Apr Ray, which: before were almoſt parallel, are made 


tocomverge and meet ina point at'the bottom of the eye, therefore that 
fide of thepu/ſe which preceded before theſe refraCtions, is; ſhall firſt touch 
the Retina," and. the hes fide laſt. And therefore according'as this or 
that: fide.,or-<nd of the pulle ſhall be im peded, accordingly wilt the 72v- 
preſſions.'on the Retina be varied; HARRY by the Ray GACH' re- 
fratted by the CorneatoDihere ſhall be on that point a iicbleve impreſ- 
fion.confusd, whoſe weakeſt end, namely, thatby'theline'CD ſhx pre 
cede, and. the ſtronger; 'that by Helios AD ſhall follow.' And 


namely, 

by theRay KCAL: refradtedto F, there/ſhall beon wry] 
_—_ Jaw 1-994 refſion,whoſe ſtrongeſt part,nar amely hatby' 6 lige CF ſhal 
whoſe weakeſt or impe rbwrnre 1h | AF 
fallow, andall_the intermediate CEA 1 mitts 
ceiye impreſſion fromthe iconverg 4 Ray T mach the bee like the inv- 
Ter. or on. F oe D by how much. ther nearer they 'thar 
Or this: 53/13 Þ 2UD5 13 29% VE! 1.0 75! > 2 997 e913 31 ut QUT 1 aldr 1.4 


"Wwe | 
; x x F- . \ 
- Fe: f 
£ j D 
» * 
p 5 


Mi cxocaar niva, 


that. this is ſo,'a little cloſer examinatian.of the; Fherimens and 
the, Figkre att body, by this Hygothefs, willraake evident: i; ; ; ... 
-For:fulk. (as we have already obſerved) the laminated body mult be 
@determinare thicknefs, that ts, tt: tuſt_ not be thinner then faxcha de- 
terminate quantity 3 for I have always. obſerv'd,” -that\ pecy thi edges 
of thoſe which are exceeding thin, the colours difſappeery) and theipart 
grows white 3-por mult it bethicker then another:determinatequanticy'; 
forT have likewiſe obſerv'd, that beyond ſuch a thickoefs,notolours ap; 
pear'd, but:the Plate lopked white, between which two detdrinate 
thickneſſes were all the colour'd Rings; of whichiin fome ſubſtapcesT 
haye:found ten or twelve, in othersnor half ſo many, which Lfinpoſeide- 
pends much upon the tranſparency of the law:xrated-body. Thus though 
the conſecutions are the ſame in the fcumm or the {kiri-on the top.of me« 
tals; ;yet in thoſe: conſecutions the fame colour: is not fo often repeated 
as in the conſecutions in thin Glaſs,” or in Sope-water,'or any other more 
tranſparent and glutinous: liquor 3 for in theſe I have obſerv'd, Red, Tel- 
low, Green, Blue, Purple; Red,Yel/ow,Green,Blue, Purple 3 Red,Yellow,Greem, 
Blve, Purple 3' Red, Yellow, &c. to ſucceed each other,ten or twelye times, 
but in the other more opacoxs bodies the confecutions will not be half 
ſo many. 24.3 PROITs; 
-# 7-1 "I ſecandly, the leminated body muſt be tranſparent; and 
this Largue from this, that I have not been able 'ta-produce any. colour 
# all with an gpecoxs body,though never fo-thin, - And this I have often 
bj prefling a ſmall Glebzle of 2fercury between two month Plates 
of Glaſs; whereby I have.reduc'd. that body to a much! greater: (thinneſs 
then re", ame to exhibit thecolours with a tranſparent: body, 
+:'Thirdly;there muſt be a confiderable reflefting body adjacent to the 
under'or further ſide of the lawina'or plete + for this [always found;that 
the greater that refleGion was, the more vivid were the appearing 
colours. To rec 
- From which Obſervations,it is moſt evident,that the refleQtion/from the 
under or. further ſide of the bodyis the principalcauſe of the produCtion of 
 theſecolours; which;thatit is ſo,and how it conduces to that effe;] ſhall 
 furtherexplain in the following Figure,which is here deſcribed of 2 very 
great hicknl as if it had been view'd: through the 24croſcope 5 and 'tis 
(deed much thicker than any Afzcroſcope(I have yet us'd)has been able to 
ſhew methoſe colour'd plates of Glaſs, or 24yſcovie-glaſs, which T have not 
without much trouble view'd withit; for though Thave endeayaured to 
magmifie them as much as the Glaſſes were p34 of, yet are they fo ex- 
ecding/thin, that I have not hitherto been able poſitively to determine 
= dir xe. This Figure therefore I bere repreſent, is wholy Hy: 
_ {Let ABCDHEFE in the fixth hre be a fruſtnr of Mnſcoryglaſs 
thimertoward the end AE, and thicker towards DF. Let us fulkfap: 
the A the Sun, or ſome: remote: lumino 


ed back;by & g bd; thefirſt 8uperficies ; whereby the 
| a F 


& 
% 
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oy 


_.Micxocrat? niva. 


pulſe a bis after reflection propagated by © 4; c#l, equally genivte from 
each other with a6;'4 6, ſo that 4g *gc, or 46+ 5d "arc" either of 
partof the light of this Ray' is refrated in'the ſurface AB,'and propa: 
' gated by p74 to'the ſurface EF, whence'lt'is reflefted and retradte 
again by the ſurface AB. - So that after two refraCtions and one refleQion, 
ere ispropagateda kind of fainter Ray e »* f, whoſe pulſe isnot on- 
ly weakerby reaſon of the tworefradtions in the ſurface AB, bur by rea- 
Caofihtme ſpent'in paſſing and repaſling between the'two ſurfaces 
AB and EF, ef which isthis fainter or weaker pulſe comes behind the 
pulſe'c 43 fo that hereby (the ſurfaces AB,and/EF bene neertope- 
ther, that the eye cannot diſcriminate them from one) this confus'd or 
duplicated pulſe, whoſe ſtrongeſt part precedes, and whoſe weakeſt fol- 
lows, does: produce on' the Retiza: (or the optiek nerve that covers the 
bottomof the eye) the ſenſation ofa Telow. i 

And ſecondly, this /YZeow will appear ſo much-the deeper, by how 
much the further back rowards the middle between c d and'c d the ſpu- 
rious pulſe e f is remov'd, as in 2 where the furface BC being farther 
remov'd'from EF, the weaker pulſe ef will be nearer to the middle, and 
will make an impreſſion on the eye of a Red. 

But thirdly, if 


_ 


the two refleQing ſurfaces be yet further remoy'd aſun- 
der'(asin. 3 CD-and EF are) thenwill the weaker pulſe be fo farr 
behind, that it will be more then half the diſtance between cd and c 4. 
And in this caſe it will rather ſeem to precede the following ſtronger 
pulſe, then to follow the preceding one, and conſequently a Blze will be 
"and And when the weaker pulle is juſt in the middle beween two 
ong ones, then is a deep and lovely Purple generated; but when the 
weaker pulſe ef is very neer to cd, then is there generated a Greex, 
which will be blzer,-or yeHower, according as the approximate weak pulſe 
does precede or follow the ſtronger.  : Te 
Now fourthly, ifthe thicker Plate chance to be cleft into twothinner 
Plates, as CDFE is divided into two Plates by the ſurface GH then 
from the compoſition ariſing from the three refleQions/in the ſurfaces 
CD, GH, and EF, there will be generated ſeveral compounded or mixt 
colours, which will be very differing, according. as the proportion be- 
tween __ thickneſſes of thoſe two divided Plates CDHG, and GHFE 
are varied. ; | 1 O3G0 BLN ON 401 
 Andfifthly, if theſe ſurfaces CD and FE are furtherremby/daſunder, 
the weaker pulſe will yet lagg behind much'further, and not-onely be 
coincident with the ſecond,” cd, but lagg behind that alſo,”andthar fo 
much the more, by how much. the thicker the Plate be ſothatby:de- 
grees it will be coincident with the third c d backward alſo, and by. de-. 
rees,/as the Gp, nt thicker with a fourth, and ſo onward to afifth, 
«th, ſeventh, or eighth; ſo that if there. be.a thin tranſparent body,that 
ironing thinneſs requiſite to: produce: colours, does, if theman- 
_ nerofaWedge,by degrees grow tothe greateſt thickneſs:that a Plate can 
be of, to exhibit a colour by the refleCtion of Light from ſuch'a hy 
DELANY RT ; | all 


Micrxoonarnnh. 


&eneratec ſeveral confections of colours, whole order from the 
wards thethick; ſtall beTelow,Red, Purple Blue,Green ; Telly) 
Green ; Telow;Red Pore, Blue,Greehi; wo tage theſe 

peated, as the weaker ph ke does: loſe ace gi it 

E and is coiticidext with [awed thir th. 
nd the firſt. [Atid"rhis; as it'is monk bg oy | 

theſes | took of colours,ſo upon exeriment have I fotind it BA mul- 
inſtances that ſcemro prove'iit.. "One thing which ſeems of the 
oncern in this"; uh is' to determine'thie. greateſt or leaſt 
thikneG/requiſie for theſe effedts; which, 'though Thave not: beet -Want- 
ing in attempting, yet ſo-exceeding thid are theſe coloured Plates/fnd ſo 

imperfett our 2£croſcope;that Thave not been hitherto fucceſsfu}l; ;th6y 4 
if my endeayours ſhall anſwer my expettations,l ſhallhope to gratifie r 
curious Reader with ſome things more! remoy 'd beyond our "reach 
hitherto. 

Thus have Lwith as mich brevity as I'was able; elideavoired to rexpli 
cate (Hypothetieally at leaſt) the cauſes of the Phenomena I formerly re- 
cited, on" the: conſideration. of which I have been- the more particular. 
Fi rſt; becauſe I think theſe I have newly given are capable of expli- 
cating all the Phenomena of colours, not -onely of thoſe appearing in the 
Priſaze, Water-drop, or Rainbow, and in /arinatedor plated bodies, but 
of all that are in the world;' whether: they be fluid'or Pg bodies, whe- 
ther in thick or thin, whether tranſparent, or ſeemingly. opacous, as [ 
ſhall inthenext Obſervation further endeavour to ſhew. And' ſecondly, 
becauſe this being one: of the two ornaments of all-þodies diſcoverable 
by the fight, whether looked on with, 'or.without a f&croſcope, ' it ſeem'd 
to deſerve Thmewbere in this Trad, which contains a deſcription of the 
Figure and Colour of ſome minute' bodies) to br ſomewhat the more 1n- 
Rely ent” d into. HE0D 
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Obſerv. X. of Mecallitie, and other real Colours. 


| TW AGE inthe former Diſcourſe, fiom'the Fundamental cauſe of Co: 
1 lour, made it probable, that thereare but two Colours, and ſhewn, 
that the Phentsfmr ” Colour is causd by the ſenſation of the oblique or 
x of Light: which is capable'of no more varieties than two 

at ariſe from the twoſides of the e pulſe, though each of thoſe 

e capable of infinite/ gradations or degrees (each 'of them beginning 
n White, and Th the one in tledeepelt Svarlet.or Tellow, the other 


lourid;. bodies. and- kinds of tin&ures or td by UOIS, A 
, together w hh hos | Gore of in the fbrnier Ob Lead will, 
poſe. _—_ djeds in| whichicolour is: erv'd. 


leet re ſhall = © «ping "informs Bs Argument 
Ee hy IS whether in fluid or ſolid; [whether 
ſeemingly epecove, have the ſame efficient cauſe, 

kao the- Rowe ates 


ob = 


ID 
— poſe that all tranſparent colour'd bodies, 


Iſt at ng? of two Lge. or two kinds of 


RD bi 
bs which Are - pA ye ers d all over: x the other ;; Thar. theſe 
particles, if the: body. be de, and uniformly. colour'd,-are evenly 
hs 'dand diſpers's d.over the other .contiguous body 3 That where the 


is deepeſt ting'd, there theſe particles: are-rang'd thickeſt = 
bx uk tis but faintly: _ , they axe rang'd much thinner, but wnik 
That by: the mixture of another body that unites with engl 
which has a differing refraQtion/ from either of the other, quite di 
efic&s will be produc'd.that is,the conſecutiovs of the confusd! arts will 
be much of another kind, and conſequently produce other ſen/ations and 
pharntaſms of colours, and from a Red may turn toa Blye, or from a Blue 
to a Red, &c. 
| Now, that this may be the better underſtood, | ſhall endeayour tO Ex- 
plain my meaning a.lttle more fc e by b 36bemes e there- 
fore 1n the ſeventh Figure of the ſixth Scheme,” that A Br rr A 
Veſſel holding a ting 'd liquor, let L1111,&c beahouh Kg, 
the-tinging body that. is mixt with | it be. Eta Þ F,or.00 
HH,&c —"#" particles (whether round, 'or ſome han 
Figure is lietle to our 
Sr 
where. cndeavourto 
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cave ſeratel ofthole Rays that 0.59 tothe conſicarion of theſe: pulles 

wilth Yi fag ed-ar ſtopped Te Taro Acg Þ pe out 
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| celine inA B hr mane Fog? byA P, _ B Q; oh da as the 
Rays da: meet with more avd more of theſe [tinging particles in; their 
way,: by ſo mnch the more will the pulſe: of light farther lapg. behind 
the clearer pulſe, or that which has fewer refraGigns;: and rhence the 
deeper.will-the colour be, and the fainter thd-Hghe that is:trajefted 
through ics for not anely many Rays are refieQted/fram the Bae: of 
A Pr apnir wi 2 that pet.through it are very muek-difordered. | 
- By this Bypobeſes there is no ohe experiment of eglous that: I have yet 
met -yith, but may | be, Leanceive, very rationably ſaly:d, andperhaps, 
Trime to examine everal particulars requiſite 'to\the demonſtration 
of it, I might prove it more than probable, for all the experiments about 
. thee ons wixings of colours related up the Treatiſe of Colours, 
—_— y- the Inc ere Mr. Bo Boe and multinudes of others which 
himeoblars d, doloeuk rally and hong ally flow from thoje principles,that 
Iam very apt to think it probable, that they own;their produftionto no 
' ther ſecundlaty caule 2 A3to iÞſtance jhtwo or threeekperiments. In the 
pin 9 924 prot this Neb/e hes ſhewo'thar the deep bluſh 
urples - rgitroy oo be' turn'd- JnioiN Gnas, hy Abate au 
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| molt alt kinds of "wrple;-and maiiy ſorts of Greews, both theſvicolours 
ng g ofwixe colours; for if we ſip 'ppol And Aothe nach F 


BB, which makesa/Blke, and another. ] 
Red, [the ione causdbytingin ng 1 
other- by others that" have a lefs' refraQting 
Menſtruum in which't theſe are difloly'd, what 
the reffction of the'one, without altering that of the other part 
'd liquor, 'muſtneeds very much alter the rite of the liq 
If theretraCtion of the giſolvent be increas'd,”'and the : < 
in icles hots | | . 
ringing pate or ſtopt,' ahd'not out-run the clear pulſe ; fo'that B 
will'become EE, and' the Blc 'be diluted, ' whereas the other furious 
ulſewhich follows'will be made to lagg much/more, and be further be- 
eurry Af\than'before; and CC will become ff; and fo. the Telow or 


Red will be MT cf WI os al 
ASelixeliquortherefore,mixt with 1 quor,may terthe 
the refraAinn ofthe we => 
\ the refrationof 


colourof it ſeveral ways, either by altering 

which-the colour ſwims: or ſecondly bye 

loured particles,” by'uniting more tet bow cient Eyre 

corpuſcles-of the tinging body, or with all of them, Ed cording 

congruity' to ſome moreeſpecially,; or toall alike: 'or thirdly, 
interweaving it ſelf with ſome other body that 1 yt 

withthe tinging Saniched with which ubliance it may hav 

thouglic have very little with the' particles themſelves : ork 


may alter 'the colour' of a ting'd li uor b dif-j 
"i were before united vw ao 4 
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HeSifron by infiifing a {mall parcel of it Into a great quaritity 
lags ſp rit iof Wine, of elſe by looking through a vis thin 
of the tidQure, 'and whith' may be heightn'd into the lovelieſt 
y looking through very thick body of this tinfure;v# through 
afeel of it, which'ts hiphly impregnated withithe tinging body; 
ma 


5y tavitg had/a greater quantity of the Saffron diflblv'd ina 
- Now; though there may be ſome particles of otlier tinging bodies that 
. giyea lovely Scarlet alſo; which though dated never ſo much with liquor, 
$ looked on'through' never fo thin a parcel of ting'd 1iquor;wtll not yet 
_ afforda pate Yellow, but onely a kind' of faint Red ; yet thisis'no argu-. 
ment but that thoſe ting'dparticles may have in themithe fainteſt degree of 
Yellow,though we maybe-unable to make therh exhibitit;Forthat power 
of being diluted depending upon the divifibility of the' ting'd body, if I 
am unable romake the tinging particles ſo thin as to exhibit that colour, 
it does not therefore follow,that the thing 1s impoſſible to be done 3now; 
the tinging particles of ſome bodies are of ſuch a nature, that unleſsthere 
be found ſome 'way of comminuting them into leſs bulks then the liquor 
does difiolve them into, all the Rays that paſs through them muſt neceſ- 
farily receive a tincture fo deep, as their appropriate refraCtions and bulks 
compard' with the proprieties of the wi any Iiquor muſt neceſſarily 
diſpoſe _—_ to empreſs, 'which may perhaps bea' pretty deep Yellow, 
or pale Red. © | | DOT Fns) 
Fa that this is not gratis diFuze, 1 ſhall add oneinſtance of this kind, 
wherein the thing is moſt manifeſt. Ree 
_ © "Tf you take Blae $alf, you ſhall find, that to afford the deepeſt Blue; 
which ceteris paribus has the greateſt particles or fands;' and if you fur- 
ther divide, or grind thoſe particles on' a Grindſtone, or porphyry ſtone, 
you may by comminnting the lands of it, dilute the Blue into as pale a one 
. as Youpleaſe, which you cannot do by laying the colour thin 3 for where- 
- ſoeverany ſingle particle is, -it 'exhibits as deep a Blue as the whole maſs. 
Now, there are other Blues,” which thongh never ſo much ground; will 
not be di[nted by grinding, becauſe confiſting of very ſmall particles, ve- 
. ry deeply ting d,they cannot by grinding be aQtually ſeparated into ſmal- 
' Ierparticlesthen the operation of the'fire, or ſome other diſſolving »e-- 
ftrunn,has redue'd them to already." OR 
= Thus all kind of Meta/ine colours, whether p res 
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pear very deep! 


er, compos a bulk, not one thouſand thou- 
fible ſand or mote. And 


A pike 
appear: my: 25 Sees 5 9 that. tis wr p Pts 
confuef, may be argued from this, that particles of the fa _ 540 
lnckex Jf, TW appear ſomewhat tranſparent eyento the eye; 
this alſo, thatthe moſt tranſparentand clear Cryſtal, if heat ed 
in the fire, and then ſuddenly quenched, fo that it be al over flaw'd, 
will-appear opacons-,and white, _ | 
' And that the particles of Metalline colours are tran] parent,may be argu- 
ed yet further from this.that the Cryſtals,or Yitriols of all Menus: _ 
Parts! which ſince. they. conſiſt af wetalline:as well as ſaline frm 
7xe ones muſt be tranſparent, which/is yet further == 
Fa that they have for the i Fang ropriate colours; : 
vitriolof Gold is Yellow 3 of Copp = ſometimesGreenz of eg 
green z of Tinn and Lead, a Obices ,of Silver,a pale ap ehy, ps 7. 
 . And next;the So/utien of al yer into 2zexftrauacs are mu 
with the Yitriols, or Cryſtals. k, ſeems theres 7 6-2 rq 
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,or Gold'/Zolbur;ehe, : i 457 
ts of Metals are'atſpatent, tray bs fitherarey 
y'of Leaf-gold,-whith held act the light, be 
yye; a the Miorly ekhibts's, deep Greets.” ' "And 
by k lis Venever als 1avrinated fo thing chat Twas 
to-pen Ns tranſparent, yer, for: oppor Brafs)if we hat 
» ſat@ conveniency forduminatriog thentas we Efor Gold:Fve might: 
aps;through: ach ies or lexveafind very differing Yegre®bf Bic; 


-Greetrs for t ſeeras veryuprobable; thatthoſe Ry that 'reborithd: 


from 
them ting'd, with a corp Yellow, or pe ale Red; as from Copper; or With 
x;pale' \ Yellow,as Com 


2a; have a 'tHrough themi's ; for I catitior'con- 
beive howb Lower thoſe ays: can receive. a tinQuke,! "taking 


any'Hyporh s Extranet rs | T 
- 0 Spthatowe ſe theremnay'a ſulfc5evt realdi be deat from'thele in- 
ſtances, ' Wh thoſe colotirs "hich we are unable to diate toithe x paleſt 
Yellow; of Blue,or Green; we not therefore to be'concluded not tobe 4 
deep rae ree of them 3 for fi up wr. $20 a great company of ſmall 
viar ellence Bottles;or roundGhaſs {—p; es bigneſs of aWal- 
nut, fird"ehch of them with'a we Jars p mixture of bigne ahd that 
every :one of 'them did appear of d'Yeep:Searlet colour; and all of thent 
her did: exhibit ras. ſtance, a Yeep dy'd Scarlet* body. It does not 
fo w,becauſe after weliave come hearerto this conge#3es,or riake; and di: 
vided. it-mto itsparts,/and” examining each of its patts ſeverally or apart, 
we find then to have wikich the ſame:colour with thewhole maſs; it does 
_ rot;Tfay}rcherefore follow, that if we could break thoſe Globnles {maller, 
or any other ways' come"to- ſee! a ſmaller or' thinner parcel of the tirig'd 
xe > ite fill d choſe bubbles,that that ripg'd liquor thuſt always appear 
, or of a Scatler hue, fince if Experiment be made.the quite cohtrary 
fue pfor it is capable of being\ditwted into the' paleſt ho! 
-"-Nowithat I might' avoid all the-Objeions of thisk ind, by exhibiting 
Experiment that might by ocular proof convince: thoſe vicky! Nh 
n rovided me # Prifniatical Glafs," made 
| epreſented in the tenth 
| 0 Paralelogram fides ABCD; ABEF, 
et- | the cleareſt Looking-glaſs plates well 
groundand d that Ic bu dgetztheſe ere joy Yn'd with hard cetnient 
 thie friansy he I BOE A AD] 'which were of Wood ; the Parelelo- 
ra Baſe BCE F, likewiſe was of Wood joyn'd onto the reſt with hard 
*ment}'andthe whole rl matical Box was , 
melyxjitele holenear the baſe was left, whereby 
withany 1 Uor,. Orem npticd ac ally; caſlte.” JT > | 
adobe Boxes (orthadrwoofthem) FAITE with 2 pt 
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xveralooloirs they lay wn: thel*Skek>or Patuls, arcane! 
_ in nad Upof Had 'vhS ve More, orallef 


kerongnin be wbjettoigat gelttiet cxnthe Reds 


rogerher,be lid vim premet or leſs 
ned onc che Yelkes bed ta iof cb Re laid: 


fv chin; and as for the addition of Whire or Black, Irs A o nethitg” 
CIS wie or darken the colours towhich they areaddet,gndnot 
at all make them of any other Kind bf coldar's ds br lcſtatce, Vermitidn, 
by being remper'd wich Whire Lead, Joegnor deal} grow tre Y Hllow, 
burodely there is nade-d whiter kiad' of Redi Nov ubes Yellow er, 
though lald never ſorhivk; produce rh oplour OI — h 
xberemperid with'Blaok;\duts it at all-thake a Red uay,ehbagh thouph 
| 'd with White, ic witlnot afford a inter kind of Yellow, eh as 
t, bitonely a whiten'd- Yellow 3 Bot Will the Blues be dilwred of 
Cond afterthe manner T ſpeak of; as mdiro will never afford {© fine a 
Blue as Vitramedrsns or Biſt 5 hor will ittermper'd with Pomihioh,everal 
ford a Green,though each of them be never ſo much textiper'd with whits, 
To which Ianfwer, that there is a rot diffeterice between daring a 
colourand hh rogpord ofie 2 for. d; 4 eoſour; istomnake the evleurd 


'} fo that-the ring'd which &%'aade by trajecti 
Foſs ring ringy'd ies, dot mot receive f | deep a lþuee 5; bue wilketing 


a evlout is onely | an" \Imennixidg of fiany der reflections of phe 
artibhg the ſame ting'd paress deepning alld, and dutkyivy or blacking # 
ts are yety ty for bref a Lat x6 _ _W 
through « La ob the Ame thdpin z and ;darkbi 
ot blacking a colour, i onely. incerpoſing a Ninn of dark of DHA 
ts arhong; th w ſane tibg'd payes or. plaeing the colour it! 1 chore faint 


EFieſt therefore, tothe former of theſe operitlomigta ls, attoning arid 

| , moſt of the colours usd by the Limners and Painters r# i= 
l6 6h, to wit, Verwilton ind Reload; and ets aro the tis d 
pittearefs excording (nall; that the tholt eiti6us Grladftones weluve, 
re not able to ſeparate them into parts aCtudlly- divided fo final as the 
tip'd patticles are; for looking |oh the 'doſt-cationtly ground #er- 
ee nh DON I-cotld' Perecive: thac: even  thelfeital 
#puſeles of the Joſe iyere eompourtiett bf ltfuity pieces, that 
, ſees 'COthpeuRde d'df pins trideof leffef 
La St ves Claſor ting 

the Gririfione divide 
I at ſitfa J | | E Ja\ «q- Þ pattdoles Her; which _ 
ode th bat ring mc yo. cou ce wi noe vow 
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lucsway be diluted, as;Swalt and Biſezand Ada 
be imade more faint +And eyen#erivilion itſelf? DN. nc 
\ be brought to the colour of Red-lead, which is r MO : 

gel eft by-all:to be y very.much upon: -the Yollows: lnOrngr on 
ſomewhat ofthis diluting, of Voanilion by overmuch,) grinding 
maybe attributed-to;the Grindene,. or: muller, for that ſome. of their 
parts may be wornioff and mixt\\with the'colour, yet there ſeems. not ve- 
rywhech, ifor I haye dohe it ona Serpentine-ſtone Lzth a muller made of. A 
Pebble, and yet.obſerv'd the ſame eff follow, . 

Ad ſecondly, 25 to:the other 'of theſe operations on colours, that 3 is, 

the epning of thery,, Limners and. Paiſiters colouts are for the moſt part 
LOTS le. For they beih MEE the moſt part epacex; and that opa+ 
Las [aid befote, drocks ing;from the particles, being. very much 
fas gl :unleſs we. were-able:ito jayn. and,r&unite thoſe flaw'd particles 
agdinqgito one piece, we ſhall not be able to. deepen the colour, which 
fineeiwe are unable to do with moſt of the colours which are by Painters 
accounted. Ree, we are therefore unable to-deepenthem by adding 
mote of the ſame kind.” 

But becauſe all thoſe opacons colours Tate two kinds of: brams jor Rays 
refledted from them,that is Rays unting'd, which arc onely refletted from 
the: outward ſurface, without, at-all penetrating of the body.and ting'd. 
Rays-which are reflected from the uiward: c taces or flaws:after they 
haveſuffer d a two-fald refraQion 3 and. becauſe that tranſparent liquors. 
mixt: with ſuch Conuſele: do,for. the moſt part;;take off the, former kind 
of refleftion;; therefore theſe colours mixt * with V ater, or -Oyl, appear 
much deeper than when dry, for moſt part ofthat white refle&ion from the 

outward. ſurface is  tempy d. Nay; ſome of theſe colours are very much 
Jed by. the,mixture with ſome: ;breparers Hqvor, and. that becauſe 
they may perhaps get between thoſe two flaws, and ſo conſequently j joyn 
oy or. - op of thoſe; flaw'd picnny together 3 5 bur this happens. but i ina 


&:.. 
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- Thus, ifyou take apiece of tranſparent Glaſthatis well colour'd, ahd 
by heatingit, and then' quenching-it in Water, ;you flaw. it all over; 
it will become opacoxs, and will exhibit the ſame colour with whichthe 
pieceis ting d, but fainter and whiter,” 0 
. Or, if you take a Pipe of this tranſparent Glaſs, and inthe flame of a 
Lamp melt it, and then blow it into very thin bubbles, then break thoſe 
| bubbles; and colleQa good parcel'of thoſe: amine together in a Paper, 
yow-ſhall find that a ſmall thickneſs of thoſe Plates will conſtitiite an op2- 
cons body, and that you may ſee thrauph: the maſs of Glaſs before it be 
thus/amrrnated, above four times the thickneſs; And beſides, they will 
.now-afford:a colour/ by refleQtion as other opacoxs (as they are call'd) 
colours will, but rauch fainter and whiter than that of.the Lump or Pipe 
out.of which they. were made. eee eco fr by 4 | 
> Thusalſo,if you'take Putty, and melt it with any tranſparent colour'd 
Glaſs,it will make it become an opacoxs colour'd lump, and to yield a pa- 
ler and whiter colour than the lump by refleion.. OO 
_ The famething may be done by a preparation of Aztimzony, as has beeri 
ſhewn by the Learned Phyſician, DF C. 24. in his Excellent Obſervations 
and Notes on Nery's 4rt of Glaſs ; and by this means all tranſparent co- 
lours become opacors, or awmels. And though by being ground they loſe 
very much of their colour, growing much whiter by reaſon of the multi- 
tudeof fingle refleQtions from their outward ſurface, as I ſhew'd afore, 
yet the fire that in the nealing or melting re-unites them, and fo re- 
news thoſe ſpurroxs refieCtions, removes allo thoſe whitenings of the co- 
Jour that proceed from them. 3 r The 
. As for the other colours which Painters uſe, whichare tranſparent,and 

usd. to varniſh over all other paintintings, 'tis well enough known that 
the laying on of them thinner or thicker,does very much dzlte.or deepen 
their: colour. | 

| ;Painters Colours therefore conſiſting moſt of them of ſolid particles, 
ſo: ſmall” that they cannot be either re-united into thitker particles by 
any Art yetknown,and conſequently cannot be.deepned ; or divided in- 
to particles-ſo ſmall as the flaw'd partidles that exhibit that colour, much 
lefsinto/fmaller, and\confequently cannot be diluted; It is neceſſary that 
they which are to imitate all-kinds'of'colours, ſhould have as many de- 
grecgof each colour as can be procur'd.. PA. FLY 

.- And to this Wſipole, both Limners and Painters-have a very great va- 
nety both, of Yellows and Blues, -befides ſeveral other colour bodics 
that exhibit very compounded colours, ſuch as Greens and Purples; and 
others that are compounded of ſeveral degrees of Yellow, or ſeveral de- 


_grees'of Blue, ſometimesunmixt, and ſometimes compounded with ſes . 
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: the pale to the deepeſt Red or Scarlet, which 
vlue, are'pale. and (deep Maſticnt, Orpament, 
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- Their Blues are ſeveral kinds of 8xaifts, and #erditwres, amid Bift;And 
—_ and Soetfco,” which Laſt hav many dirty or pin, engl 
mite - TIXX | 

Their compounded colour'd bodies, as Pink, and Yerdigreſe which are 
c_—_ the one - Popingey, the other a Eogreen; then ory 's po is a 

lovely Parp 

( with may be added heir Black and White, which = 
uſually call Colours, of _— of which they have ſeveral kinds, 
Bore Black, mudeof kwory burnt in a cloſe Veſſel, and ble Blath;; made 
6f the ſinall coal of © or toute Other Wits ind NNN. 
which.is a kind'of brown Black, Se. Their uſaal Whites are either ar- 
rificial or natural 1#/h#e Lead, the laſt of which isthe beft they yerhave, 
and with the mixing and tempering theſe colours together; arethey'able 
to make an imitation of any colour whatſoever : Their Reds or deep 
Yellows, they can dilute by mixing pale Yellows with them, and deepen 
their pale by mixing deeper with wr hs work 3 for it is not with Opatows 1 
tours as itis with tranſparent wRap of adding more Yellowto 
it is deepned, but in opacons areas bbw he y car whien ay colour oh 


ing Whnte with it, and darken any colour by mixitg Black, or ſome dark 

and dirty: colour. And in a word, 'moſt of the colours, or colour'd 

bodies they uſe in Limning and Painting, are fuch, as though mixt with 
any other of their colours, they their own hue, a bots $2 

fach very. ſmal parts difpers'd rough cheother colour'd 

both, or al errepreſentto the eye a cowpoſitien of all ; the: ; eycbe. 


Ing unable, y reaſon of their fnalnek, to 

lour'd particles, but receives them as one intire compoſituns : * 

many of theſe, the Microſcope very"eafily diſtinguiſhes cach of thecom- 
colours di icbirs exhibiting its own colour. gl 


and _—_ dry, p rodut'da very 
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tran ſpar N maar may of chem. art:capab | 
7 riimagk c Grand heighendd, :nnck Gut rein nad 
Sling menſirunms. Othets of themupon compaibdiog, doftxdy orVvis 
_ . hanhers coloury/ land precipit 2/6r otherwiſe; verpmuch-alter 
t6- Intheric codujing and: dilating,and Grwpging; 
Ct eyning and Gringafemb of whith;confiſts vbe: 66 th greaveſtm 

Geries erx<{ gon zofhwtfich particulars;becauſe-out XMicrojagpe affords 
Us very-hicole 1 arion{Lſhall add nothing mare at: preſent ;but onely 
Vat wich onde few:tinCtutes qrder'd:and mixt-after certain ways; too 
long bebe ferde doin; Jhave beewabletomakeawappearancevfall 
(elm. Sx uiable, withour:at Ng the he of\Salts,.o0 
Selans' exiſts WS them. 1,73 YIDY 1 DATION | 
As.fey Tdmitarzon o&:Colouts'\þy alias aveaſtrans,. thay! have al 
ready been fully.and-ticcellently huddled by:he lately mention'd It« 
pbjeumbozrithavl caniadd nothiing;bug thatiof'a euliude'of tri 
als.thatEmade;; thavei found therexaGtly: toagree-with his Rules and 
Theories; and though there may be infinite3 yet maythey be 
reduc'dundes þ few Heads/and compris'd within very ew-Rulos/ And 
generally:1þfind, that-Sakwe menſtrmms are moſt opentive upon thofe 
colours that are Purple orbave forne degree of Purple'in them, and up- 


_ other colours much leſs; The/ſpurioxs pulles thatcompoſe!which, 


hc formerlyi noted) ſo very necr-the middle berween'the true 
a fmall variation throws them: both toone-ſide, or both tothe 
_ an{ieonſeeueenly, ag a vaſt muation irjhe Crs ip 
Ne ; Colour. $$ 3 1194 
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pfiit are for the molt yur flaw d.ghouph 
i ew rare to: find- ſome that are Þ : er | 
(eco a nam che and divers Bkewile neſt 4 mouſly 
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others, Let with none more oblcrableichan! this 
in-the:-Figare X. of the: fifth 4: 
on. by Fohanh, deity id) d 


of ay as 
(ome of which I 


TY 


Bx6okafididl 


Water 
1 Kiba Hbolvie tercnths yh; Kh 
bly - growing 'one Jeſs tha abi hn. = rd/ the 
ofthe Shell, where there wasa'very Gaal chlind whine 


var mor certainly diſcover whether the Shell wer&hollow:of 
ot: feem'd ld with fomewhat, and 'tis -probable chat! tight 
Fl as other larget Shels often me Nr IT frm: +1 ar—_ 

| Ten 


[:Have often obſervid che Sand or Gravel af frine| whith ere to/be 


A tartarcoms ſubſtance; generated out of a Salijet and a terreſtrial ſub- 

ance oftailis'd together, th-the forth of Tartar, fometinies: king 
the ſides: of the Urizal; but for the moſt part ſinking to the bottom, A 
therelyingin the form -of coarſe common Sand; theſe, throuph-the 265- 
pezappear to be a-coinpany of ſmall bodies. partly rp my; and 
; h :wurens, fone. White, tome: 'Yellow, fomc Red, others of 1 more 
| I | duſkie colotis. © WITEY [hm 9! 


*. . 


Figure of them for the moſd art flat, inches manner of Slaty; of 
fach like Plated Stones,that is,cach of thein Coal tobe tnadetupiof feve 
l-other tlinner Plates, much like A&/coree Glaſt,or. 4 po ordap the 
vhich; rhe white plared Gravel ferns nioſt likely; ey: fon! em 
Jared like that, but their fides ſhap'd alſo intoRilombs, rhow- 
ſotnerimesintoRefxvgles and ſquares, Their bignef and Fi 
c ſectin the ſecond Frenre of the (rxth Plate,which x x5 ue js 
axtozen bf them-lyingupons platel ABCD,fomc of whi _ t, d, 
ce em'd " ode nlar than'the reſt; and r, which: was aſmall pris, ftick- 
| bony of / «1 p00 a perfect IEEE on the op nbd had 
f es. 011d) woolly; it FRAGQ! AS 
EE which was the: wealutesC the at rope, is þgurt of 21 
o fo this the inp LES IG cxeitied 1 fot 
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t that the lquorit lies in,may beagain ff ſjotuert 
theſe 1 CNY to Phyficians or or ym, © ro > whom 


Si Kr lavin belong, I ſhall proceed. LIES 


dy 


Obſerys 1 R111." Of the ſmall Diamants, or Sparks in 


ag * o *I'IE 
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Hancing to bead. »Plint ſtone in pieces, I found within-iea certain 
all cruſted over with a rg pretty candied ſub: ſome 
of which, upon he poſture of the Srotiqyriyl r 
"light, © Ehibired The, of {mall; but v 
 Redtians 31arid: hovitkymade uſe 'of my: Microſcope, Ecould, Den 
Whole ſurface of that cavity to be all beſet withia ide: of little 
= Huprvr oh Oy = > curioully\ſhap'd, thatiit-afforded a 


WIERD 


from che plain the vivid: refleftions) -ahd 


the ſomewhat pelucid body, thatiis;from:fomeſi the 

te to thatſuper jeofEybich wand) eyes) od 7c: 

odies wereſo ſmall that] could not:well civic 

_ make. Experiments: and- Examinaticos\cf them, bo weos ime i png 

'{mall firie of Cryſtals of Diamants;: 

_ are wo ah commonly called Corniſh Diamants. 
and growing in a eli covith of Ravdk: (; 

Gra timecinibrinitby thoſe:that:liave 'obſerd them) 


_ manner as theſe doi in the Flint 3 and having 


- the RefleQionss intheſeT 
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_ - Aud thatthis was the furface of the Air that gave fo vivid a 1epeireyy+ 
fron ['ery/d/by this means. I ſunk half of a ſftiria 1n Water, 1o that. only 
Water was contiguous'/to the under ſurface, and then the internal re- 
fleftion was ſo exceedingly faint, that it was ſcarce diſcernable 
 Itry'dto alter this vivid reflection by keeping off the Air, with;a body 
not flnid, and that was by rubbing and holding my finger v 

againſt the under ſurface, fo as in many places the pul 


the refleftion from the Water ; from all which trials I plainly ſaw, that 
the ſtrong refleQing air was the cauſe of this Phemwpmenon, 
And this agrees verywell with the Hypotbeſfs of light and Pehircid bo- 


dies which I have mention'd in the deſcription of 24ſcovy-glaf; for we 


there ſuppoſe Glaſs to be a edizm,which does leſs refilt the pulle of lighe, 
and conſequently,that moſt of the Rays incident on it enter into it,and are 
refrated towards the perpendicular 5 whereas the air I ſuppoſe to be a 


body that does more refiſtit, and conſequently more are re-perexſs'd then 


do enter it: the ſame kind of trials have 1 made, with Cryſtalline Glaſ, 
with drops of fjuid bodies, and ſeveral other ways,which do-all ſeem to 
agree very exattly with this Theory. So that from this Principle well eſtas 
bliſh'd, we may deduce ſeverall Corollaries not unworthy ebſeryation. 


the Rainbow is as much to be aſcribed to the refleCtion of the concave 
ſurface of the air, as tothe refraftion'of the Glpbulay drops :: this will be 
evidently manifeſt by theſe Experiments, if you foliate that part'of a 
Gla-ball that is to'refle& an Iris, as in the Carteſiar Experitnent, above 


- mentioh'd, the refleftions will be abundantly more ſtrong; andthe co- 
'Jours more vivid : and if that part of the ſurface be touch d with Water, 


ſcarce affords any ſenſible colour/at all. 


_ Next'we learn, that the great reaſon why pellucid bodies beaten ſmall 
are white, is fromthe. multitude of refle&tions, notfrom the parricles of 


the body. but from the contignoxs ſurface of the air; And this is evident- 
by nance by filling the Interſbrtia of thoſe-powder'd bodies with 


whereby their whiteneſs: preſently Uiſappears. From:the ſame 
fot proceeds the whiteneſs of many kinds of Sands, which in the 446- 
ſcope appear to be''rtiade up of 'a> multitude bf littlepe//icid bodies, 
ole briphteſt reflections may bythe Acroſtope be plainly perceiy 
'to cometromtheir internal ſurfaces ;:and much of the whiteneſs of ima 
be deſtroy'd by the affulion- of: fair! Water to be contiguous't6 

- ſurfacess'1 24. T797 6J 60134 : 43 Þ 09:4. mood 671 1 os 2AHf&9. *: LIC] 
_ © - The whitetie'alfoof fiech; is for the ttiolt-patt tobe aſaibetbts the 
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And the firſt is, thatitplainly appears by this, that the produttion of 
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refietion of the light from the ſurface of the air within the Bubbles,and 
very little to therefleion from the ſurface of the Water, it ſelf: for this 
laſt rfleQion does not return a quarter ſo many Rays, as that which is 
madefrom the furface of the air,asI have certainly found by a multitude 
of Obſervations and Experiments. "57 Eris 5 3980s 3b 
The whiteneſs of Lizzen, Paper, Silk, 8&&c. proceeds much from the 
fame reaſon, as the Microſcope will eafily diſcover ; for the Paper is made 
up of an abundance of pellucid bodies, which afford a very plentifull re- 
fletion from within, that is, fromthe concave furface of the air contigu- 
ous toits component particles 3 wherefore by te Aon OR NL 
Tallow,T ine,Oc."all thoſe refleftions are made more faint,and th 
beamooflight ae fuſer totraje&t & run through the Paper more freely. 
Hence further we may learn the reaſon of the whiteneſs of many bo- 
dies, and by what means they may be in part madepe/xcid: As white 
Marble for inſtance, for this body. is compoſed of a pellrcid body ex- 
ceedingly flaw'd, that is, there are abundance of thin, and .very.fine 
cracks or chinks amongſt the multitude of particles of the body,that con- 
tain in them ſmall parcels of air,which do fo re-percufand drive back the 
penetrating: beams, that they cannot enter very _ within that body, 
-which the 2fcroſcope does plainly inform us to be made up of a Congeries 
of pel/acid particles. And I further found it ſomewhat more evidently by 
ſome atterapts I made towards the making tranſparent Marble, for by 
heating the Stone alittle, and ſoaking it in Oyl, Turpentine, Oyl of Tur- 
tine, ec, I found that I was able to ſee much deeper into the ay of 
Marble then before; and onetrial, which was not with an unftuous fub- 
ſance,fucceeded better than the reſt, of which, when I have abetter op- 
portunity, I ſhall make further trial. - | 
' This alſo gives us a probable reaſon of the ſo much admired Phero- 
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refraction with the parti 
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thers,either not attempted to be explain'd, 
e than whatI have aſſignd, and perhaj 
thereforeIſhall leaye this tothe proſecution of fi 
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leave it,'\] muſt not pretermit to hint, that by this Pfin« 
e, mu Ty of the Ts CF ir. —_ ne Evie Mes 
teors;'Haloes,&c. are mo inly and aps) truly explicable; multi- 
u e-alſo of the Rhone in ; Eros was ure 
ducible from it. - WY; 496 14 Wh oy, 
:» And from this I ſhall proceed to a ſecond conſiderable: Pheromenr 
which theſe Diamants exhibit, and that.is the regularity of their Figure 


3 


, : 


which isa propriety not leſs general than the former; It compriſing: with- 


initsextent, all kinds of Metals, all kinds of 14&nerals,moſt Precions ſtores 
all kinds'of $alts,nultitudes of Earths,and almoſtall kinds of flxid bodie: 
And this is: another propiety, which, though alittle fu 
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enquiry is capable of: 'For,firſt I take it to proceed fron the moſt imple 
principle that any kind of form can come from, next the Globular, which 
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asB.. ifa kth be joyn'dto them on. either ide in as cloſe a-polition'28it 
car, which is y of the Textare,it makes a Trapezivas, or four- 
20 of wh are 120. and two 60. degrees, as C. 
| fa fixth be " 1ded, bite; either it makes an equilateral triangle.as D, 
ora Rhomboeid, as E, or an Hex-angular Figure, as F, which is com- 
o_ two primary Rhombes. 'Tf a feventh be added, it makes cither 
fe PO Figure, as G,' or ſome kind of ſix-fided Fi 
pert: agH, or 1. And though x 6rs be neverſo many placed together, 
he' may: be rang 'dinto ſome of theſe lately indie Fi Ge K 
les of which h will _ either wo degrees, or _ þ 2 che ure 
h isan e equiangular xagonal Figure is compounded of 12. ag 
hoof 2 25,/0x:27,07 36,0742, &c. and by theſe kinds of texture, 
tion of globular bodies,may you find out kf the variety of regular 
ſhapes into whkel the ſmooth ſurfaces of Alum are form' ra as Upon ex- 
one may eaſily find ; nor does it hold only in ſuperficies,bur 
Inſolidity: Er 0, forit's obviousthat a fourth Globule laid upon the third i in 
this'texture, compoſes a regular Tetrabedroz, 'which isa very uſual Figure 
ofthe Cryſtels of Alum: And (to haſten) thereis no one Figure into which 
dAlamis 'd'to be cryſtallized, but may by this texture of Globules 
be imitated, and by-no other. 
{ Þcouldinſtancealſo in the Figure of Sea-ſalt,aud Sal-gemthat i it 1s cOm- 
hol of utextureof Globules, placed in a cubical form, as L, and that all 
es ofthoſe Salts may be imitated by this'texture of Globules,and 
her whatſoever. And that the forms of Virrio[and of Salt-Peter, 
NG of Cryſtal;Hore-froit, &c. are compounded of theſe two textures, 
but:modulated by certain propricties: But I have not here time to in- 
_ fiſtapon; as I havenor neither to-ſhew/by what means Globwles come to 
be _—_— mp what oy PR are,' __ many ime duel 
requiſite toa full and intelligtble'explication of this bodies, 
op haveFhitherto foimd indeed -an opportunity o of prodectri ro ng thein- 
guiry: foſarr as] deſign'd 3 nor doI know when I may, it evan ir os 
anee-of time, and-a-great deal of affiſtance to Os rb! 
TA 5 the modelof which wasthis : 
get az exattand fulla colleftion asT could, of all the 
w_ ofGcomerrcetgu'd bodies, ſome thece or four ſeveral bodied 
Secondly, "with them to. get asexact a Hiſtory as poſſibly I could learn 
of of hipplaces of tated och Une ng of ths Fog aſter poi 
evended to; Paquliy,ys ever: 
teculdobeme. eT4 yTibe! ws. 


a ike: fn trials-on- divers 


Minteuly,-2nd Stones; by diſſolving. = divers cher bodies Me ahd 
rylteliiog t he to'ſec what: Figures iter por _ thoſe ſeveril 
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---'Fiſthly;'t6 make Compoſitions and Coagulations'of ſeveraliakotes 
gether into- the ſame miſs, to obſerve of what/Figure the produchiF 
them would be; and in all, to note as many circumſtances as ſhould 
yr E conducive to my Enquiry PE 639 OY 


iT ad ayer uameſyet 


by to omni articularly what operations the fire has 
ſeveral kinids'of Salts, what changes ie caliſes ih their Figutes,' Tees 
or Energies. | 
--Eighthly, to exaniine their manner of diflotution, or abtingiupotihoſ 
bodies difioluble in theny; The texture -ofthoſe bodies beforezand _ 
"Mr ocelſs.” And this for the Hiſtory. 21250 Vs. 
t for the Solution,' To have examin'd b wha and how! many 
o_ furh abd ſuch Figures, aCtions and eff $ vould be Froduc' 
idly; 
moon laltly; [Foot all chevmflances' well weigh d; [ ſhould ave lides: 
voured to have ſhewty which'of them was moſt likely; and - (ifthie infor- 
mations by theſe Enquiries would have born it) to have demontiraced 
which of thei it nuiſt be; and was. © 1 
But to proceed, As Tbelieve it nextto-the Globular the moſt fimpt le; 
{6 1, ivthe ſecond place; judge it-not - leſs pleaſant 3) for that which 
makes: an Enquiry pleaſant; are, firſt a hoble Irvertime that ipromiſes to 
erown the fuccelsfull etideayour ; and ſuch muſt certainly'theknowledge 
of the efficierit'and concurrent cauſes of all theſe' curious Geometrical 
 Figaresbe,which has tade the Philoſophers hitherto/to'concludenatute 
fa theſe things to playithe Geometrictan, according-to that ſfaying'of 
Plato; 'o ©} years, 'Ornext; agreat variety of ttiatter/iih thoEnqui- 
Iy5 and here we meet withnothing leſs thari the Mathewaticks»of nature; 
inte += a newFigure to contemplate,or a a variation of the fame 
therbod WI YO... IBID 53 1722: 
Js js Up afford ubA third -. ng; which will yer more ſweeten che'En: 


of inligaces q« compare, and fuch caſic Emo of 
tg ing! 
al pong alt Tue but le int n Der 
award this will further-appeat; oy _ the 
Ich Rd has made gle b DOT in alin 4M bodies. 
ne conteiuplation on 6F them: &es to the knows 
a'Scientiticalktiowledget entry * 
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be F apr premne were De, =: the cavity in 5 me pron ot ET perydey y deep, 
and thiscavity was the more plainly to be-ſeen,, becauſe, One or 
tides was ns: ar «Ra mc ſhorter 
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5:9 Noneof all theſ: Figures Lhavechev taken hoticeaf; bad avy reg © 
hr reſpec 


of -oneanother;'or af the ſides efuthe Valicts » nor 
did Ifind Any of thetn c_ to exaUniels Orang every wayfaom 
the center 4. : Sik Of DIG AT; 
4 Where ever there was a center,the web] ings s om it, ; Ebet-ac 
ac, 6 f; "4x; were nevex fewer, or more ther fix, vfualy geiituxy'd, 
or: met ape#daocher very' neer un tha ſame paint ag /.center; e3/though 
nic ho not exactly ; and were enclin'd to. o.emdroches by vnanghet 
_— foery degrecs,: 'F-ſay, very neer, becauſe, though: £n- 
deavorred? ro meaſure. them. the :moſt-acuratel 1 ways wan bh, wi ee, 
largeſt Compaſſes I had, I could not find any —_ from ithat 
meaſure; yer the: whole na ena Frgure feering to conipalt aſglid 
angle, rhey'mult neceffarily be fomewhar:leſs. |; 11:1 tf 93163 1 
5 The middlclinesor ftems of theſe branchies, a:b, @ 0; eduirte Fung g, 
frem'd ſoriewhat whiter, anda'little higher then any obche inhtvanediatt 
branchingy of theſe Figures; and the center «, was the malt +7; 
part of the whole Figure, ſeeming the apex of d'folid angle or ppramid, 
ack ofthe'ſix plains beinga: lie enclin'd! below the furface ot the Livin. 
6 The lateral branchings his outiof the gteat ones, fiidka5-9p, 
7 q, 8&&. ere each of thee them inclin'deo thegreat ones; by thelawe:engle 
_ won Grd ces,as the great ones were onto ahther; and always 
r  brungtinge were prozwinextabove the RRNEY the _ above 
* T- , by pro propo _— eradations. IO 4 EE 
7 The laters Jhtubodes Anoring out of the great ones; wohke allf thera 
from the center, and each of them was parallel tothat ;brangh,.next 
 twhichit lays fo that as all the branches on one ſide werd paralis| to 
one another, ſo were they all of them to the approximnete 'greit:branch, 
2s 0, qr, as they were: parallel tockch otherand tot fromthe OAnker, 
fo were they parallel alſo-to the great branch « b. 
- 8 S0me of theſtems of 'the (ix branches proceeded ſtraight, and of a 
thickneſs that gradually grew ſharper towards the end, as «gi; 25 || 
9 Others of the ſtems of thoſe branches grew bigger and knotity to to- 
wits  themiddle, and the branches alſo as well as ſtems, from Cylinders 
ew into Plates, in a moſt admirable and curious order, ſo excarding 1o- 
lar and diticate, asnothing could be more, asis vifible in 26, 05,44, 
#e,\af,\battowards the end of ſome! of theſe ems, they began 2gþiD to 
grow ſnaljer and to recover their foiebey brings 6abouc k\and x, 
"20 on of the {ateral branches had nches>(if 4 niay 0 
them) as:4/» had many fuch asſ#, Nd hel af able ng fb 
Iatevales's w, andtheſe again had others leſs which ane may collls- | 
Wbtollateral, ard theſe a ap" org oak Cc. in gratis 
Figures. Fe: | | to: * 19630 
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another according,toa certain order or method; which Lalwdys bbſery d 
to be this. 

x2 That fide of-a collateral' or abcollateral, &c. branch, Jay over the 
ide of the approximate (as the feathers in'the wing of a Bid) whoſe 
branchings proceeded- parallel'to the laſt: biggeſt Hem from iwhich- it 
ſprung,and Ot tothe biggeſt ſtem of all, unleſs that were a ſceond ſtem 
backwards. - '” 

#3 This rule thatheld in the RIS of the Sona! Figure held 
aloin the branchings- of any « other great or ſmall ſtem, though 3 it did 
Inn: PURE Ses. CI 

The exaCtnefs. and curiofity of the figuration of theſe branches; 
every particular ſo tranſcendent, that I Judge 1 it almoſt mpoſhble 
For framine art'to imitate. nd L8H 

15: Tafting ſeveral cleer pieces of this obs Icould-not 6 nd any Urin- 
ons taſte in hem. but thoſe few taſted, ſeem/d as inſpid as water. 
| 16 Afiguration ſomewhat like this, though indeed in ſome particu- 
rs much'more:curious, I have ſeveral times:obſerv'd in| regulis prartis 
feellatws, but with' this difference, that all the ſtems andbranchings arc 
bended'in a moſt excellent and regular order,; whereas in Je thet ſtems 
and branchings are ſtreight, but/1n all other: particulars it agrees with 
this, and ſcems indeed:nothing but one of theſe ſtars,or branched Figures 
frozen on Urine, diſtorted, or-wreatked a little, with a certain 4p 
tion':- Leadalſo' that:has Arſerick, and ſome-other things mixt with it, I 
have found to have its ſurface, when ſuffer'd to. 0ool, a ſomewhat 
like the branchings of Vrize, but much ſinaller.. 

' 17 But there is a Fegetable which does exceedingly imitate theſe 
branches, and that is,' Feerz, where: the main ſtem'may_ be,obſerv'd to 
ſhootout: branches, | end the ſtems-of each of. theſe EY branches, to 
ſend forth colateral, and thoſe ſubcol{ateral, and: thoſe latero ſubcollate- 
ral, &c. and all thoſe much after the ſame order-with the branchin; he & 
viſions, and ſubdiviſions in the branchings of | theſe Figures in 
Urine; ſothat if the Figures of both be well conſider'd, one would - 2 
that there were not much greater need of a /emrinual principle forthe pro- 
duQion of Feary, then for the/produCtion of the branches of Urine, or 
the Stelle wartis, there ſeeming. to be as. much form and beauty in the 
oneas in the other. 

\And indeed, this Plant of Feora 1f all particulars be well, conſider 'd, 

will ſeem of as imple; ;and uncompounded a. form as any Fegeteble, next 
to-ltenldor Myforomer,,and would next after the invention of the forms 
of thoſe, deſerve: to be enquir'd j cy for notwithſtanding ſeveral have 
-affirnid.it to have ſeed, and to be Som agated boy 3. yet, though I 
havemade very diligent wean bein feta ar, I cannot find that 
there is any part of it: that can __ to be more ſeminal-thenan- 
ther : : Ke this onely here by the 


For the freezing Figuresin- nj I fontad it requiſite, 


Firſt, that the -Superficies be not diſturbed with. an ar other 
commotion of the als, OFTEN | iis - 


Secondly, | 


MiorxocratnHial/ 9T 


» bhar(it be-not. too long <xpoſed, ſo as that thewhole bulls 
nftdroftentimes,in ſuch caſes,by reaſon of thefyclling the, of dees 
me dther: cauſe, the curious branched Figare$dilappear.,, | 
::* Thirdly, can artificial freezing with:Syomand Salt; apply'd totheour: 
| deofrhe.tonthining Vellel, ;fue eceeds not! well, Unleſs there be aver 
IitYequantiry. inthe Veſlel;; - 33015: 16 v 

}If you take any cleer ahd nba Glaſ;and: wetting alle 
infide of it with Urine, you::expole it to.a very: BI you will 
-++anhet Ermieh a TIO heal and Eurlous CwIny =: mat 4 ods beat 
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LO 2 db of black Cloth, or a black Hatt to the falling Sow, — 10g 
] have often with great pleaſure, obſerv d ſuch an infinite variety of cu- © 
riouſly figur'd $70w, that it would be as impoſhible to draw the Figure 
and ſhape of.gyery, ane.,of them, as;td \imitate.exatilythe curious and 
Geometrical Mechaniſme of Naturein any one. Some coorſe draughts, 
ſuch as the caldneſs of the weather, and- {A ill proviſions, I had by me 
for:ſach a'purpoſe,'would permit me to make, I have heye added in the 
cons Figare of the Eighth 460m er, 
Inall which Tobſerv'd, that:if they were: of any requlag: Figures; they 
werealways branched out with fix principal branches, all of equal length, 
ſhape and "IAG from the center, being each of therh.inclind to either of 
the next branches,on either ſide of it, by an angle of fixty'degrees.,) - -, 
. | Now, asall theſe ſtems:were for the moſt part in one: fake exactly of 
the fame*make,ſo were they'in differing Figures of verydiflering ones; 
ſo pr'y in a very; little time have obſery'd above an hundred ewerek 6 CiZeS 
of theſe ſtarry flakes. 
coders alſo out of each ſtem of ariy one of theſe flakes, Were Ex- 
"ty alike in: the ſame flake; fo that of whatever Figure one of the 
brahches were, the other five were ſure to, be of the ſame; very exadtly, 
thats, if the branchings of: the one were ſmall has” 4 or: Plates, 
the branchings of the other five were, of the ſame; and generally, the 
hings were very conformable'to'the rules and method obſerv'd be- 
fore, in > Figures on Urine, that is; the branchingsfrom each ſide of 
the ems were parallel to the next ſtem-0n that fide, -and if the ſtems 
were plated,,;the branches alſo were Us lame ; z If the ſtetns were very 
the branches alſo were fo, &c.-. 44 
ving/fome of theſefigur'd flakes with a Microſcope, found thei 
appear fo cyrious ok baſil 'das one Ad th in__ 
Arthcial Figures, the bigger they. were ma the more 
Es. 3PPe: 5 yi them.z oe Es Ln 
wing an reokingof © the flake if =: =7 fall, Fo not: __ all moe 
> pla, in the for 
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Mick ocr ara 
aryby the help of the 2croſcape, to be very many d {miller 
the moſt fn. eyes ableto ive without it. Fo omar pan 
oftheſe fix-branched Stars appear'd here below much of the ſhape de- 
Feribed in the Third Figure of the Eighth Scheme ; yer I am very apt to 
think;that could we have a/ſight of one of them through a 4ficroſcope as 
they are generated m the Clouds before their Figures are vitiated by 
external accidents;they would exhibit abundance of curioſity and neat- 


neſs there alſo, never ſo much ify'd : For fince I have ob- 


ſerv'd the Figures of 8alts and Mixerals to be lome of ther ſo exceeding 
ſmall, that I have ſcarcely been able to perceive them with the Xcroſcope, 
and yet have they been regular, and fince (as far as I have yet examin'd 
it reſeems to be but one and the ſame cauſe that produces both theſe 

effects, I think it not Irrational to ſuppoſe that: thel> pretty figur'd Srars 


_. of Snow, when at firſt generated might be alſo very regular and exact. 


'" "IK | 
Several kinds of Figures in Water frozen. 
- Putting fair Water into a large capacious Veſſel of Glaſs, and expofing 
ittothe cold, F obſerv'd after a little time, ſeveral broad, flat; andithin 
lamine, or plates of Ice, croſling the bulk of the water and one anothe! 
very irregularly, onely moſt of them ſeem'd to turn one oftheir edgesto- 
watds that fide of the Glaſs which was next it, and ſeem'd to \grow, as 
*Ewere from the inſide of the Veſlel inwards towards the middle. almoſt 
like ſomany blades of Fer. Having taken ſeveral of theſe plates out of 
water on x blade of a Knife, I obfery'd them figur'd much after the 
manner of Herring bones, or Fern blades, that is, there was one bigger 
ſtem in the middle like the back-bone, and out of it, on eitherfide, were 
a multitude of ſmall ſt5rie, or icicles, like the ſmaller bones,or the ſmaller 
branches in Fern, each of theſe branches on the one fide, were parallel! to 
all the reſt on the ſame fide, and all of them ſeem'd to make an angle 
with the ſtem,towards the top, of fixty degrees, and towards the bot- 
tom or root of this ſtem, of r20. See the fourth Figxre of the 8. Plate. - © 
© TI obſerv'd hkewiſe ſeveral very pretty varietics of Figures in Water, 
frozenon the top of a broad flat Marble-ſtone, expos'd tothe cold with 
a little Water on it, ſome like feathers, ſome of other ſhapes, many of 
them were wy much of the ſhape expreſt in the fifth Figu of te 
8. Scheme, which is extremely differing from any of the other Figures. 
 Tobſerv'd likewiſe, that the ſhootings of Xe on the top of Water, be- 
ginaing to freex, were in ſtreight /oratical bodies much' likethoſe of 
roeh-geter, that they croſt each other uſually without any kind'of order 
or rule, that they were alwaysa little higher then the ſurface of the Wa- 
that yori rs har by cgrees thor $7 1909#- yn 
| fill a with Ze alſo, which uſually woul as high as the fur- 
 Inviakes of Ze that had been frozen on the top of Wates to any con- 
we bs ihe ſiderable 
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M1CROGRAPHIA 
fiderable. thieknefs, I obſerv'd that both the upper and the undet fides 
of it were curiouſly quill'd, furrow'd, or grain; us it were, which wheri 
the Sun ſhone on the Plate, was exceeding cafily to be perceiv'd to be 
muchkfterthe ſhipe of the lines in the 6. Figure of the 8. 8chemis; tharig, 
they conſiſted of feveral ſtreight ends of paralle] Plates, which were'of 
divers lengths and angles to one ahother without any cerrain order. - | 

The cauſe of all which regular Figures (and of hundrets of others; 
namely of Salts, Minerals, Metals, &c. which I could have here infer 
would/it not have been roo lang) ſeems to be deducible from the! fame 
Prinelples,which I have (in the 19. Obſervation) hinted only; having'not 
yet had time to compleat a Theory of them, Bur indeed (winch 1 there 
alſo/hinted) I judpe it the ſecond ftep by which the Pyramid: of nat 
ral knowledge (which is the knowledge of the form of bodies)'is to 
be aſcended: And whoſoever will chmb it, muſt be well furniſh'd 
with that which the Noble Yernlam calls Sealare IntelleFis 5 he muſt 
have ſcaling Ladders, otherwiſe the ſteps are fo:large and high, there 
will be no getting up them, and conſequently little hopes-of attaining 
any higher (tation, ſuch as to the eng of the tnoſt {imple:prineip 
of Vegetation manifeſted in Mould and Mufhromes, which, as I elfe- 
whete endeavoured to ſhew; ſeems to be the third ſteps for it ſeemsts 
me, that the Intelle& of man is like his body, deſtitute of wings, and 
cannot move from a lower to a higher and more ſtblithe ſtation of know- 
tedg,otherwiſe then ſtep by ſtep,nay even there where the way is prepar'd 
and already made paflible ; as in the Elewerts of Geowetry, or the like, 
whereit is fain to climb a whole ſeries of Propofitions by degrees, befor 
it attains the knowledge of one Problemre. But if the aſcent be high, dif- 
ficult and above its reach, it muſt have recourſe to a nou rg, 
ſome new engine and conteivance, fome new kind of Algebra, or Andy 
tick Art before it can ſurmount it, | 
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Obſerv, XV, Of Kettering-ſtone, and of the pores of Inani- 


@*T* His Stone which is brought from Kettering in Northawpton:ſhire,and 
{| Gdiggdout of a Quarry, as 1 att inform'd, has a grain altogether 
admirable, nor have 2 {he or heard of any other ſtone that has the 
like.” It is tnade up of an innumerable company of ſmall bodies, not all 
of the ſame cize or ſhape, but for the moſt patt; not thuch differing frath 
a Globular form, nor exceed they one atother in Diameter above three 
or four titnes; they per to the eye. like the Cobb or Ovary of a Her- 
ries ne SR es, bus, fr the tal pare, rhe particles ſrer 
ſomewhar Tefs, and nor ſo uniform; but their variation from pert 
globihe! ul feemsto be only by the preſſure of the contignonFbals win 

ave a lictle depreſt and protruded thoſe touch fides imwird, and” 


i] 


Schewi. 9; 


Fig. 1+ 
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the other ſides: as much; qutwards beyond the limits of a Globe 5 juſt as 

_ It wouldihappen.if a heap of exatly round Balls of foft Clay were heap'd. 

upon oricanother;- or; as. I have often ſeen a heap of fall Globules of 

Wnickrilver, reduc'd to that form by rubbing it much, in a glazd Veſſel, 
"with ſome {limy or ſhaggiſh liquor, ſach;asSpittle; when though:the to 

of the upper Globules Ee Very neer::ſpherical, yet thoſe that atre- r Ft 

upon by others, exaCtly imitate/'the forms of: theſe lately; mention'd 

.' Where: theſe grains-touch each other, they. are! ſo firmly, united. or 

ſettled together, that: they ſeldom:part without breaking a hole in.one 

or th other of them, ſuch as 4,4, 4,; tz C,iC ,&C., Some.of which fractions, 

a$.4,'4, 4; x, where the touch has been bur light, break no more'then 

the outward: cruſt,* qr firſt ſhell of the ſtone, which'is,of a white colour, 

a tittte-daſli'd-with abrowniſh Yellow,and is very thin,like the ſhell of an 

Egg : and have ſeen ſome of thoſe grains perfectly reſemble ſome kind 

of _—_ in colour-and ſhape :; Byt where the union of the contiguous 

| _ been more ;firm, there 'the divulſion has made a greater 

Chaſm, as at b,b, b, in ſo much that I have obſery'd ſome of them-quite 

_—_— two, as _ & ; 66pes has diſcovered to mg a uraons the Ie 

ance they have to Eggs,they having an appearance ofa white and ye 
Þy;two:differing ſubſtances that envelope and cncompals cach - 
+;That- which we may call the white was pretty whitiſh neerthe yelk, 
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L1CROGRAPHIA, 
| After what manner'this Ketteting-ftone ſhould be generated I cannoj 


learn;;having never been there to. view the place,/and obſervethe cir- 
cumftances;: but it ſeems'to-ine from the ſtructure of it; to be generated 
from ſameſubſtance once more fluid, and afterwards by,degrees growing 
harder,almoſt after the ſame manner-,as I ſuppofgd the genexation of 
Flints tobe made. Tos MISIS(G 1121 S100 5103 out je: IR 
Butwhatever werethe cauſe of its cyrious texture, ,we may.learn this 
information from it ; that: even in thoſe things which we, accountyile, 
rude,and: coorſe, Nature has not been wanting to ſhew abundance of cu- 


. 


riofity and excellent:-Mechaniſme. \\-::11 ! uo ti om bog 
We may here find a Stone by help of a 1croſcope, to be made, up of 

abundance of ſmall Baks, -which do but; juſt toach.each other, and yet 

there being ſo many contaCts,they make a firm hard maſs, or a Stone;much 

harder'then Free-ſtone. | anth- 22:9 rs 5. 0) {ns 

_ Next; though we can by a M4croſcope diſcern fo curious a ſbapein the 

particles, 'yet to the naked eye /there ſcarce; appears any fuck thing 3 


= 


which may afford us a good argument to think, that even in thoſe bodies 
alſo, whole texture we are not able to diſcern, though help'd with Aicro- 
ſcopes. there may be yet latent ſo.curiousa Schematpv, that it may, abun- 
dantly fatisfie the curious'ſearcher, who ſhalt be fo happy as tofind ſome 
way to diſcover it. | b T9] | | 


Next, wehere find a Stone, though to the naked eyea very cloſe ane, 


. 


et every way perforated with innumerable pores, which are nothing elſe 
ut the 7z2terſtitia,between thoſe multitudes of minute globular, particles, 
that compoſe the bulk it ſelf; and theſe pores are not;only diſcoyer'd by 
the Microſcope, but by:this contrivance. {4 2; | 
- Ttook a'pretty large piece of this ſtone, and covering it all over with 
cement, fave only at two oppoſite parts, Lfound my {elf able, by blowing 
in at one end'that was left open, to blow my ſpittle, with which I; had, wet 
the other end, into abundance of bubbles, which argyed theſe. pores to 
be open and pervious DO the whole ſtone, which affords; usa very 
_ pretty inſtance of the porouſneſs of ſome ſeemingly. cloſe bodies,of which 
kind] ſhall anon have occaſion to ſubjoyn many more, tending to. prove 
the We thing. 21s oh hf 1; x DS Re 4. 2B 
muſt not here omit to take- notice, ;that in, this body there 1s not a 
oagatatiel faculty that ſhould ſo contrive this ſtryQure tor any peculiar 
uſe of Vegetation or growth, whereas in the other inſtances of vegetable 
porous bodies, there 1san aria, or forma informans, that does contrive 
' all the Structures and Mechariſaes of the; conſtituting body,, to. make 
them ſubſervient and: uſefull to the great Work or Function they are to 
erform.: And fo I gheſs the pores. m Wood, and other vegetables, :in 
nes,aud.other Animal ſubſtances,to be as ſo many channels,provide by 
the Great and Alwiſe Creator, for the conveyance of appropriated yuyces 
to particulatparts. Ang therefore,that this may tend, or be perwiqupall 
rowards one part,and may have impediments,as valves or the lize,to,; 
other; but'in'this boly we haye verylittle reaſon to ſuſpect there/ſhould 
be any ſuch deſign,” fat -ix/is equally pervious every way, not onely, for; 


| ward, 


P 


 MicxoOGcRhaPHiA,. 
4; bat backwardgand fide-ways, awd ens indeed muchratherto be 
Mogenrow ot fifniler to thoſe pores, - 


veyance' 
| poſe! twat: th A'part of the All ef harboakh, 
) neon erNe tur he not the 9un and Stayrs, and the Planers, and 
th Earth, to be an exceeding fluid body, very apt and ready to be 
to cottimtinicare the motion of any one part to anpother part, 
ph fever ſo fit diſtant : Nor do'I much concern my ſelf, to deter: 
per at the of the patticles of this excreditgly ſubrile fluid 
medi thult be 3 rior whether it have any interſtitiated poresor vacui- 
6&.it Beittp ſufficient th ſolve al the Phevormens tc ſuppole it ancxoced- 
ly fed; or the moft fluid body in the world, andas yet impoſſibleto 
determine the other difficulties. 

That bring ſo exceeding fluid a body,it caſily gives pallige to all other 
bodiesto movers and froin it. 

Thitt It neither receives from any of its parts, or from ackine bodies; 
nor cofimtthicates'ts any of its parts, or to any othet body, any wart 
or £100 in a dire line, that 1s not of a determinate quickneſs. An 
that when the motion'is of ſuch determinate fifinels, it both eohles, 
and (Otnthun] Comtttunicates,or propagates animpulſeor motion to varying imaginable 
diffanibe it Rreh lis, with an v celeri 
That all kind of ſolid bodies confilt of pretry thaſſie para oe in re 
ſpe bf the pa xrticles of this fluid weddimer, which' in many. places do fo 
Ott ith haut ribs of this fluid wealivms interpoſes mack after the 
ps w inaniner (to uſe a'groſs finilitude) asa heap of grear ſtones compaſs 
eat coxgeries or maſs in the midſt of the water. -: 
at all fluid bodies which we thay call exvgible;are norhing but ſome 
tte bt patts' of thoſe particles, that ond to conſtirure all tangible 


et the water, ard Teh veher uid bodies / ATE nothing but-a 
0146 of partielss'g agitated of made fluid by ichs the fame manner as 
«ok ate agitated or made fluid by' a parcet'of water, in 

ay ve, and fibfGding'to the bottom of it; conſtitute 2 
a ay, "ennck hore maſlic atd "und leſs uid them the pure 
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MicxoOGRatHIAL 
fl Surge maiteris ablc to tinge and difuſe.it {if over « y 

[5 tity of the fluid diffolventy wr ſomewhat aftet that JT walk 

Taal, abdfuch like #minute botlics, or ſeams, are obſery'd to tinge a 

of airz onely this lalt ſinilitude is deficient in one 

that is a perpetuity or continuance in that ſtate of com- 

progeny the air, but the. former docs thore heerly aj proach to tle 

nature and manner of the air's being difbly d; by. chis flund! ar »Erbeh; 

And this Similitude will further hold intheſt prapri ictiesz that'as thoſ 

tintares may be increaſed by certain bodies fo may y they be precipitated 

by bthers3as | ſhall afterwardsſheivit to be very y probable that the like 

accidents happen eyen tothe Air it felt; 
A a: as ON Hm and tinftures. do. alter the —— of theſe 
es,a5 to aptneſs te a mbtion'er | 

chem, even fo does the PaniGear the Ar Water, —_—_— fluid bo*« 

dirs, and of Glaſs, Cryſtal, &c. which are cominixt with this bulkofthe 

fer, alter the thorion of the propagated pulſe of light ; that is, where 


theſe morebulkie particles are more plentifull, and coriſequettly a leſitr 
quantity os the Zther between thetn to be mov'd.there the triotion muſt 
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thitures 'and ſeth (45 far as We aft able to difeover With oli ' eybs; 
ugh help 'd with the beſt Microſcopes) freeſt froin pores,” Mare Net note 


s.. anting repleniſh'd with thein ; 3 an'Inſtance or two. Will;1] waar 
make more probable, 


"A wy Gd » rinffiy'd This of Eleet White Met ble; hen well 


nor ia Mitroſ 
nor cn: cloſe k 
theſe following 
, The.firſt is That 
It n'Terpet 
be all imbu'd with 3 itz and wheteas lore it look'd more enticebur itore 


us; now It will look tfiore realie, but be th HR Dore as {parent, 
andy ler it fe bur's tithe 4hie; andthetrbreak 


Kt, you 
ſhall find theun&uous body ro have pemefraten yarns +, cor hs 
depthoranys -way withinche ſurface,, This ay be yet caſio txy'd with 2 

ſame Han . a little wartii'd itt thi fire, amd then alittle Pitcls 
- Tat melted onthetop'of it; for theſe black bodies, byeheit infirm 
: >invicble pbtep of EE xc, ringit with ſo black 
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MrcrxocraArnia. 

Hires of Urine would very readily and: eaſily fink i into it, 2s! would alſo 
rinfures drawy' with ſpirit of Wine. 

| Nor is Marble the only ſeemingly cloſe ſtone,which ether kiddeof 

Experiments' may be'found porous; for I have by this kind 


ofExperi- 
ment on divers other ſtones found much the ſame , and in ſome, in- 


deed much more notable. Other ſtones I have _ Go porousthat with 
the Microſcope 1 could perceive' ſeveral ſmall win ole wagh like 
Worm-holes,asI havenotedi in ſome kind of Pwr rheckflency by looking on 
the ſurface of a piece newly flaw'd off; forif ethewite; the ſurface has 
been long exposdto the Air. or has been ſcraped with aby tool, thoſe 
ſmall caverns are fill'd with duſt, and diſap PPeaT. 

Andtoconfirm this Conjethure, yet further,l ſhall here inſert at excel- 
Jentaccount,given intothe Royal Society by that gratis 2 Phy- 
ficiah;\Dofor:Goddard, of an Experiment, not leſs inſtrutivefthen curi- 
ow and accurate, made by himſelf on a very. hard and ſeemingly cloſe 
ſtorie” calld 'Oculus Mund;, as TROS'? it ey d inthe Records of that 
je pmanan 9 oa Society. ' 


"i {ill ſtone of the kind, call'd by ſome Authours, Oculus 


| ME being dry and cloudy, $4: 3.5 = Grains... 


& The ſame put under water for a night, and ſomewhat more, 
became. tranſparent, and the ſuperticies. bang wiped dry, 
weighed: 64 Grains. Es, 
"The difference between theſe two weights, o : 0:2 of a Ovid, 
The,fame Stone kept out of water one Day. and; XcomiL 
douty fu weighed, 52 Graines. ' 1 
;- "Wi was more then the firſt weight, 5 of. 4 [oY 
The ſame being kept ewo. \Days longer weighed, 52 = 'Graines. 
. Which yas leſs then at firſt, '0 of a'Grain; 
;- Being, kept dey ſomeching longer Ic did n not LON: ſaſbl 
end 3 
Being pi unde warer for a night Hy Becpining phi 
prneal viped ay, the! weight (was, 62; Grains, i the jt 
with the firlt after "pyrcing in_water,” and" more bas Laſt 
clot fer keeping of i i dry, 0: of a Gram, . ) | 5 
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ith which Experiment, "OWE are three Obſcrvablesiaha — pmanta 
foſtly ro: prove the porouſnels of theſs op ply olble cities: 1 -the firſt 
i> their acquiring 4 rranſparency, and! whitene afteriſtcoping 
wn water, /whith will ſrem the: Zin frcooddyic: us: it; ifwhdrVhave 
already faid about the makingerab{parent, ot ing of ſomtibodies; 
as:the nive powder ob6bearen/ 2nd che forts of ſonit glurinous 
tranſparent liquot bewell confider\$4for thereby #4 wilt ſeem eational 
td nk aha Adis Gree” omar arifes:from the inflnuarion of the water 
(which has much the fame refraction with ſuch ſtony particles; 2»may be 
diſcoverd by Sand view'd with a Aficroſcope)into thoſe pores which were 
Teptear with air (that has a TVEry differing refraCtion, and cor- 
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otheſis, to ſay, that perhaps it is ations | C 
poi, on for Flo, then TIX cons EY Net fi S | 
of a Onadrangular Priſme would TIM CORVte, but we haye no luch 
' Phenomena produc'd.' ' op i6h | 


\ - Thereare ſeveral Arguments that I could bring to evince: .that there 
arcin al. tranſparent bodies ſuch atomical x mp or And that: there is ſuch 


g for, which is the avedizwy, or Inſtrument; by 
3 the pulſe of Li n convey'd. fromi the: litid. body to che-eb- | 
lightn'd. But that itbeing adigr Ggreltinn from the. Obſervations Twas: re- 
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ſome places bom very muchthickesin proportianto:the $33213; 
in ;rows-that radiated from, the pith.ito+ the: Hayk3 they [all, of them 
 ſem'd:to. be contimied; open _ pores; running ;the' whole length. of the 
Stick.3 ad that they weteall perforated, I'tryd. by. breaking: off a, very 
- thinſliver-of the Coal crol-wayys, andthen with my. 2icroſcope,diligent- 
 1y ſurveying them againſt the light, for by thatmeans Iwasableto fee 
quite thrqugh them: _ 3 Þ3:; 2 $815 As | £56; $4.9 Wet: T6 SES 
©. Theſe: poxes were ſoexceeding mall and thick;that in a line of them, 
 #& part-of an Inch. long; I'found by pumbring them .p0 leſs ther 150, 
{mallpores5and herotors ina line of them an Inch Jong, muſt beno leſs 
| then 2700. pores, and in a circular area of an Inch diameter, muſt be 
. about-5725350-j0f the like poxes3 {0:that a Stick.of an Inch Diameter, 
may cohtaine.no'leſs then ſeven hundred and twenty five thonſand, be- 
fides:5/ Millions of pores,which would;I doubt not;.ſeemeven incredible, 
werendt every one left,to believe. his own eyes... Nay, having fince ex- 
amin'd .Cocw#, black, and green Ebony, Lignum Vite;&c. I| found, that all 
| theſs Wopdshave theippores, abundantly.ſmallerthen thoſe of foft light 
| Wood ;In ſo much, that thoſe of Guajacun ſeem'd. not aboveian erghth 
patttof the bigneſs of the pores of Beech, but then the Interſtitia were 
_ thicker ſoprodigioully-curiousare the contrivances, pipes, orfluces by 
. Which the Sue rwtritive, or Juyce:'of a Vegetable 1s 'convey'd from 
Bao: on fo beaneels bo umn How BOP Sto 3 
-( This Obſervation ſeerns to afford us ;the true-reaſon of ſeveral Phe- 

nom bEQoale.; as; 7H oi! 3 om ans 102 

Firſt, why they look black ; and for this we need go no further then 
' the gcheme, forcertainly, a body that has ſo many! in-it'as thisis diſ- 
_ cover dtobaye, fromeach of which no light is reflebted, muſt neceflarily 
look black, eſpecially, whenthe poresate ſomewhat bigger inproportt+ 


Intervals then they are cut tlie: Schexre, black being nothing 
uta ptivation of Light, or a want of refleftion; ;and whereſover 
flefting quality isdeficient, there does that part look black, whe- 
e from a,porouſels of the body, as in thisInſtance,or in a deadmng 
dullingqualicy, fach as I have obſeri/d in the 8coris of Lead, Tin, 
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we may alſo as plainly ſee the reaſon of its ſhining quality, and 
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er to lm} chat Som chiv x Jean; 5 292% 
Fleſt, wiiatls þ cheannt fed dſaettdels of m y burut bodies; wich 
wemay find to'be oothibg! elſe" biitthis3' har: the Theat of the fire agi- 
a&d natifying the' wateriſh; rranſparempand yer motrijende 
—_ ro the eontituationof that 4dios;doeslt tota) rhe 
yy all "har (hc before All'd the potes, and Wasdllſpers'd 
one c ſolid 'thafs of it, and thereby cawsdanundverſialkind of 
wat ge , that it not onely leaves all the pores e me burall' the'p1- 
ally ſo dry-ahd apeconr, atid perhapsalibyct further perforated, 
that = _ = 6k marvn back nord falls + 999d Chat, eve 
/pofes; ot enterintot ot as ro the ; never 
ret g; bat belng loſt in ie. © © | 
at the Charting or coaling of x body'is tothing -6l6;" tndy be- 
'd by age has ſhall confider the fins of ſes produdtion 
db be” done after this, 'or ably ſheh rnanne?.] - THE! tobe 
charrdvrroal'd, may be pur ines a Ts ble,Potior ariy other Veſl! that 
 willeridure to be nidde ved+hot in the Fire withourbrba »and ther 
covet'd over with Satid; { as m—_— be ſyffer'd tobe: opet/ ro the 
Air, then ſer into a gobd Fire, and thete kept till the Sand hastomtian'd 
red hotfor a quarter, half , an Hour or two, or thote, accortliing to 'the 
nature and bigneſs ofthe bodytobe coal'd or chary'd, ther taking it out 


$« leſt khind de, Heh: 
| or very titles db ae of ſolute of its conmumny. 
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ofche Fire,and letting it ſtand till ir be quite co!d,the body mia be takeri 
out of the Sand well charr'd and cleans'd of its wateriſh partyy bor in the 
taking of it out, cate maſt be had thut the Sand be very neee'old,'for 
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Next, we nay ways what part of the Wood it isthat is the combuſtible 
matter e we ſhall find that none, or very. little of thoſe fluid fub- 
Are driven over into the Receiver: are 'combuſtible, and that 
Which is left behind is ſo, it follows, that the ſolid interſlitia 
of ofthe Wood are the combuſtible matter. Further, the reafory why un- 
chard Wood burns with a greater flame then that which is charr'd, isas 
evident, becauſe thoſe waterifh or volatil parts iſſuing out of the fired 
Wood, every way, not onely ſhatter and open the body, the better for 
the fire to ciiter, bur iſſuing out in vapours or wind, os 'become like 
ſo many fittle #olipiles, or Bellows, whereby they blow and: agitate the 
fird part, and conduce to the more ſpeedy and VINE PRI: or 
diflolution'of the body. - 
- Thirdly, from the! Experiment of charring of Coals (whereby we ſee 
that notwithſtanding the great heat, and the duration. of it, the ſolid 
parts ofthe Wood remain, whileſt they are preſerv'd from the free acceſs 
of the air undiflipated) we may learn,that which has not,that I know of; 
been publiſh'd or hinted, nay, not fo much as SHONE of, by any 5 and 
that in ſhort is this. + 
Firſt, that the Air in which we live, move, and breath, and which en- 
compaſſes very many,/and cheriſhesmoſt bodies it encompaſſes, tht this 
Air is the 2venſtrunn,or' univerſal diflolvent of all: $#Iphareows bodies. 
| Secondly, that this a@ion it performs not;: till the body be firſt ſuffi- 
| clently heated,. as we find requiſite alſo to the ANTE of ny other 
bodies by ſeveral other ave | 
1 Thirdly, that this a@ion-of diſſolution , produces's or venerates A very 
great heat,and that which\we call Fire; ; and this iscmmon alſo to many 
diffolutions ofother bodies, AG by TE, of which Leould x give 
multitudes of Inſtances; /-:} _ - 
' Fourthly, that this dow 1 is perform dwith i creat a vicdanak and 
does ſo mimitely a@, and' raphy agitate the'{malleſt parts. of the.com- 
ible matter, : fi It : produces in the Fee orgs WERE of the Air,;;the 
on'or pulſe of light, which what itis; Thaveelſe-where already fhewn. 
"Ei ther the diſſolution of ſulphureous bodies is madeby aſubſtance 
z and mixt with the Air,'thatislike, if notthe veryſame, with 
__ which is fixt in $alt-peter, which by:multicudes'of Experiments that 
may-be made with Saltpeter;will, Ithink,moſtevidegtly be demonſtrated. 


{t ; that in this diſſolution of bodies by the-Air, a certain part is 
united and mixt, or difloly'd\and-turn'd-intothe Air, and made-to fly up 
and:down with it in the fame mantieras/a mezallane\or-other body dil- 
ſoly/dinto apy menfirunms, does: follow:the motions: and Progrelles of 
ar venflpineer till it be precipitated,” -::v. - 

renthly, That as there is one part that is diffoluble by the Air ink 

Othe: cparts with which the: parts of the-Air mixing and unith 
6 -Cviegulame, Or * precipitatip#, as.one may (call it, whickucauſe 
to be'ſepirated -Gom the Air, 'but'this; prectpitate is ſo kt, and in 
* oh ndrarify'd: or porojns cluſtdr Toes volatil, and y 
yd upbythemotion ofthe Air,thogh aftcrwards,when.the hear and 
agitation 
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MicroGrarHita. 
gitationthat Kept it rarify'd ceaſes,it ealily condenſcs,and commixtwith 
thegindifoluble parts, it ſticks and adheres to the next bodic Tt moets 

thall s A PEW» exteol Bef at cw 290 xPIONR ON abi$ aos, .. 

masy indifloluble parts beiog very apt: ans WIGt 6p 
\ pads, her whileſt they Se in that heat and /agitafion, 
þ x7 cork Ambient Air,  aeiareby thruſt and carry dupwans 
great violence, and by that means carry along wich ther ng ouely 
CEE io Ho a 1al,.or 
foluble and irrarefiable parts, nay, many parts alſo which arc diſlolyble, 
but are not ſuffer'd to ſtay long py os nds pig ret 
prompt and apt for that pion And therefore we find 5 ip 
Hh that being continued longer in a competine a 
Gly dby the Air, gx che read urn5 but partatio a7 ef 
and icrarchable. | 
on bed thy 


- thatasthere are theſe feveral parts that will rarifieand fly, 
indifſoluble by the aerial ph 


the heat, ſoare there many others, that, as they are 
nfiruwwy,jo arc they! of: Gt nggitirand, grob 
pare, that they are not eafil ay 'd by heat, and theretorecannot be 
ras d by it; the volatility wy of a ofly ſeeming tac only in 
this, that chit-one + 1s: 34 a texture, or has component parts that will be 
caſily-rarify'd tothe fiirm of Air, and the other, that it has fuch as will 
not; without much ado,be brought to fuch a conſtitution; and this is char 
part which remains behind: in a white body call'd Aſhes, which,contaits . 
a ſubſtance,or 8a/t,which Chymilſts call Alkglirwhat the particular nature 
Zo en en es 
ae -TAtNET 2 Typet s (0. cx ec 
with all fhexomtas of Fire, OEYA' TW why plicate cach ET 
circumſtance that TI have hitherto oblery'd, that it is more then-probable, 
that thsciuſe which] have aflign'd is. the erveadequate, real, and onely 
cauſe: of thoſe Phawemene'; And- therefore I:ſhall proceed alittle Rab 
ther, te BER the ehtnmcand ae of the Air... 
" pplarchate the diflolving parts of the Air arebut fewghat bs;it 
ho nature of thoſe Saline went 5, or {pirits, that have very 
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diſſolve it as ſoon, and as violeritly as the more ſtrong nienſtrunth of 
melted Nztre. [6% AF \: 4 
Therefore twelfthly, it ſeems reaſonable to think that there isno ſuch 
thing asan Element of Fire that ſhould attract or draw up the flame, or 
towards which the flame ſhould endeavour to aſcend: out of a defire or 
appetite of uniting with that as its Homrogemeal primitive. and generating 
Element ; but that that ſhining tranſient body which we call Flae,.1s 
nothing elſe but a mixture of Air, and volatil ſulphureous parts of diſfo- 
luble or combuſtible bodies, which are aCting upon each other whil ſk 
they aſcend, that is, flame ſeerns to be-a mixture of Air, and'the com- 
buſtible volatil parts of any: body, which parts the encompaſſing Air 
does diflolve or work upon, which action,as it does intend the heat of the 
aerial parts of the diflolvent,ſo does it thereby further rarifie thoſe parts 
that are aCting, cr that are very neer them, whereby they growing. much 
lighter then the heavie parts of that Menſtraum that are more remate,are 
thereby protruded and driven upward ;. and this tnay.be eaſily obſery'd 
alſo in diflolutions made by any other enſtrunm, eſpecially ſuch as either 
create heat or. bubbles. Now, this aCtion of the Merſtanm, or 4ir,; onthe 
diftoluble parts, is made with ſuch violence, or is ſuch, that it' imparts 
ſuch a motion. or pulſe to the d7aphanows parts of the Air, asI have:elſe- 
where ſhewn: is requiſite to produce light. . Fo ti. 
This Hypotheſis have endeayoured to raiſe from an Infinite of Obſex- 
vations and Experiments, the proceſs of which would be muck to0 lobg 
to be here inſerted, and will perhaps another time afford matter copious 
enough for a much larger Diſcourſe, the Air being /a Subject: which 
(though all the world has hitherto liv'd and breath'd in,and beehjuncon+ 
yerſant about)has yet been ſo little truly examin'd or explain'd;thatia di: 
ligent enquirer will be able to find but very little information from:what 
has been (till of late) written of it : But. being once well underſtood.'it 
will, F doubt not, inable a man to render an intelligible, nay probable,.if 
not the true reaſon of.all the Phenomena of Fire. which, as it has been 
found by Writers and'Philoſophers of all Ages a matter of no; ſfall: dit: 
ficulty, as may be ſufficiently underſtood by their ſtrange Hypotheſes, and 
unintelligible Solutions of Au few. Phenomena of it ; ſo will it prove a 
matter of no'ſmall concern and uſe.in humane affairs, as I ſhall elſewhere 
endeavour to manifeſt when I come; to;:ſhew the uſe of the Air in reſpi- 
ration; and for the preſervation of the lite, -nay,; tor the conſervation and 
reſtauration of the health and natural conſtitution of. mankind as: well as 
all other: aereal az77zzals, -asalſo the uſes of this principle or propriety of 
_ the Air in.cbymical, mechanical, and other operations. , In: this place I 
have onely time to hint an; Hypotheſis, which, if God permit me life and 
opportunity, I may elſewhere proſecute, improve and publiſh. , In6he 
meantime;beforet finiſh this Diſcourſe; ] mult not; forget to acquaint 
Reader,thatthaving had{itheliberty granted me of making ſome griglgor 
a piece of 5 com foſſile ſhewn to the Royal Society, by the eminently 


Learned Phyſician, Doftor Ext, who receiv'd it for a Pre- 


Enjoys an | DA 
we 224 the famous Ingenioſo Cavalliero de Pozz3,it being one oft {Met 
| Q an 
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| and' beſt pieces of Ligne fofſile he had feen; Having (I fay) taken a 
ſmall Shoe of this Word, ds atk it, Ifound it to burn bi the 
Air almoſt like other Weod, and inſteed of a refinous: ſmoak or fume, 
it yielded a very bituminous one, ſmelling much of tharkind of ſent: Bur 
' thatwhich [ chiefly took notice of, was, that cutting off a ſmall piece of 
it, about the bigneſs of my Thumb, and charring it'in a Crucible with 
Sand; after themanner 1 above preſcrib'd, Ifoundit infinitely to abound 
withthe ſmaller fort of pores, fo extreme thick, and fo regularly perto- 
rating the ſubſtance of it long-ways, that breaking it off a-crols, I found 
It to look very like an Honey-comb; but asfor any of the ſecond, or 

ipoer kind of pores, Icould not find that it had any 3 fo that it ſeems, 
whatever were the cauſe of its produCtion, it was not without thoſe 
fmall kind of pores which we have onely hitherto found in Vegetable bo- 
dies: and comparing them with the pores which I have found in the Char- 
coals that 1 by this means made of ſeveral other kinds of Wood, I find it 
reſemble none ſo much as thoſe of Firr, to which it is not much unlike in 

ain alſo, and feveral other proprietics. | 

_ And therefore,what ever is by ſome, who have written of it,and parti- 
cularty by Franciſco 8tel/uto,who wrote a Treatiſe in Zalian of that Sub- 
refnohich was Printed at Rome, 1637. affirm'd that it is a certain kind of 
Clay or Earth, which in tract of time is turn'd into Wood. rather ſuſpe&t 
the quite contrary, that it was at firſt certain great Trees of Fir or Pine, 
which by ſome Earthquake, or other Kyra" # my to be buried under 
the Ear, th,and was thereafter a long time's refidence(according to the ſe- 
veral natures of the encompaſſing adjacent parts)either rotted and turn'd 
mto a kind of Clay, or petrify d and turn'd intoa kind of Stone, or elſe 
had itspores fill'd with certain Mineral juices, which being ſtayd in them, 
andin tratt of time coagulated, appear'd, upon cleaving out,like ſmall 
Metaline Wires, or elſe Re Bake ames or ſcorching formsthat are the 
occaſion oftentimes,and uſually accompanyEarthquakes, might be blaſted 
and twen'd into Coal, or elſe from certain ſabterrareons fires which are 
affirm'd by that Authour to abound much about thoſe parts (namely. in 
a Province of Zh, call'd Umbria, now the Dwtchie of Spoletto, in the 
Territory of Tod;,anciently call'd Tydor;and between the two Villages of 
Colleſecco and Roſeronot far diſtant from the high-way leading to Rozze, 
where it is found in greater quantity then elſewhere)areby reaſon oftheir 
being encompaſſed with Earth, and ſo kept cloſe from the diſſolving Air, 
Charr'd and converted into Coal. | It would beitoo longs work to de- 
ſcribe 'the ſevera] kinds of pores which I met-withall, and by:thismeans 
diſcovered in ſeveralother Js ror bodies; noris it my preſent deſign 
£0 © expatiate upon Inſtances of the ſame kind; but rathereo givea Spe- 
etmen of as maby kinds as Thave gs 4dr as yet of obſerving, re- 

rving the proſecution and ho nt gg Io particulars till a more &r op- 
tarfity ; and in'proſecution of this defign, 1 ſhall here add: | 


C 
> g [ : : J dab [ ; - / ot s ” , ; 
. e-3 + *S . 
ky SE ad& gh \ : erv 


pot 
a 


RET. 
Bets, Gen Ry: 


\ 
'F- 7 
© & 
/ 
” 
7 "Mt 
: lad on: 
v. Z { 
- 4 
2 = 
- _ - I P 
7 / 
F : 3 | 
d 0 g / / - ; 
UP 
4 W144 
= . - s wy / 
[ (dv d F 
_ % * i y oF 7 
% T) 4 v2 4 
YYY\4NHY 
# 
/ 
- \ 
V * - 4 5. d 6 34S 
WEE Fe.” - ene anon ho ron dM 3 
5 ; ee IS Sees oe RETINA: 
3 \ ; — It fend dog 3 db ; 
: 
- D , => - 
£ / P k : 
» - 4 * , £9 ; 
—_ Y = . ; 
; , < R 4 


Fr 


—_ 


or 


s 
hs of 


# <A" <a." Y1 


LY" « X . 
+ _— "2 
TS. 
"3" E 
& AR. 


» 


. Io 


% 
; a* 
HET” 


wo Ig, . 


FMS oy 


Wk 


ws 16.0 


GL 


%Sy." $5 


INPU 


Fy 
IF "Cl : 
hey 
RY, Ws OS. 
4 ' 4 
3.” hh 
4 
. [ 
4+ 
S Ed a TONS: 7+ 
bl 
x . 
9 % 
© 
k : 
_ A, 
4 
e 
} It 
4 #Þ. 5 
%; $ 
X 5 
» 
Jy. 
- ” ty 
% M5 
S y 1 jp 
. - - #._ bo 
.» po Fe 
w % 
os y 
x 
o Wo ” 
* p. 4 F, 
8 * 
» . * by 3 H 
: ;; ; 
4 00. 
* - . P, Lt 
=# y.') "or: 
X A” 
by by; I Ts 
good, $ ", 
of 4 h 
F 
Bu" 
. ils 
n 
Ch 


far 


[2 


. ” Sal Lis RTE 


Microcra? His toy 


lhe. a os ——_— — 


a ” 6 
_=——_ —_— ——_—— — — 


-Obſervc” X V 11.” Of Petrify'd wood; andotherPettify'd bodies; 
* F this ſort of ſubſtance; I obſerv'd ſeveral pieces bf very differing 


Kinds, 'both for their outward ſhape, colour, grain, zexture; hard- 
neſs, &c. ſome being brown and rediſh; others gray, like'a Hone ;others 
black, and Flint-like : ſome ſoft, like a Slate or Whetſtohie; others ashard 
as a Flint; and as brittle: That which I more particular examin'd,was a 
Piece about the bigneſs of a mans hand, which ſeem'd to have been a part 
of ſome Jarge tree; that by rottenneſs had been broken off fromit before 
it began-tobeperrify di”- AO RN 1217, MEINIC * v3 SHA 
And indeed, all that Thave yet ſeeti, ſeeth tohiave beenrotten Wood 
before the petrifa&tion was begun ; and-not long/fince, examining and 
viewing a huge great 04k, that ſeem'd with meer age to be rotten as it 
ſtood; I was'very much confirm'd in this opinion; for T found, that the 
prain; colour, and ſhape of the Wood, was exaCtly like this petrify'dſub- 
ſtance ;- and with a Afcroſcope, I found, that all thoſe Afzcroſcopical pores, 
which in ſappy or firm-and ſound Wood are fill d with the natural or in- 
-nate;Juices'of thoſe: Vegetables; in this they were all —y; like thoſs 
of Vegetables charr dy, but with this difference, that:they ſeem:d much 
larger then I have ſeen any in Char--:oals; nay, even then thoſe of Coals 
made'of great blocks of Timber, which are commonly call'd 0ld-coals. 

| | Thereaſon of which difference may probably be, that the charring of 
Vegetables; being an operation quickly:perform'd,and whileft'the Wood 
Is Cppotinhd more folidy arts may. more eaſily thrink together, and con- 
traCt the:'pores or. interſtitiz betweeht them, then: ini the rotten Wood, 
"where that natural: juice ſeems onely:to be waſh'd away by: adbextitions 
or unnatural moiſture; and ſo though the natural juice be waſted from 
| between the firm parts, yet thoſe:parts are kept afander by the adverti- 
tions moyſtures; and fo by degrees ſettled in thoſe poſtures; / +: . 

- And this I likewiſe found in the perrify'd Wood; that the pores were 
ſomewat bigger then thoſe of Charcoal, cach pore being neer upon half 
as bigg apain, but they did not bear that diſproportion which is: expreſt 
in the. tenth &chexve; between the {mall ſpecks or pores in the fir{t Fi- 
pure (whicty repreſenteth- the. pores of Coal or Wood charr'd) and the 
dlack ſpots bf the ſecond Figure - (which repreſent the like 2rroſcopica! 
pores in ne ood) for theſe laſt were drawn'by a A£creſcope that 

if.) the object above fix times tnore in Diameter then the 4Lrro- 

ſcape by:which thoſe pores of Coal were obſery'd;s, 'f 

- 1 Now #hoagh they were/a little bigger, yer did they keep the exatt 

Hgureanidiorder of: thepores of Coals and of rotten Wood, which:laft 

_— of the =o $2} M p Ea 5 - Me 

- The iother Obſeryations: on this petriff ance, that a. WNI&amce, 
by 'thejappointihentof the Royal nu wok made, and prelentedtotthem 
anaccauntof, were:theſe that follow, Ky had the ts * 
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by.Be 8 the moſt pore” liſh'd Mr. Eveliz, my highly honour'd friend, to be 


d among thoſe excellent Obſervations wherewith 
his hs yl Is repent, 'd, and would therefore have been here omitted . 


then, \ asthoy appear'd throngh the Microfooy 
before that en cy ' 


\ "This Getrify 'd fubſtante reſenibled Wood, in|that dy 4770 
"Firſt, all the pa rts'of it ſeem'd not at all difecated, or alet'd fram 
their catural Poſition, whilſt they were Woad, but the whole pigcere- 
tain'd the; exat ſhape bf/Wood, having many of the conſpicuous partes 
— of wood {till remaining pores, and ſhewing a manifeſt difference vifible 
between the grain of the Wood and that of the bark, 
when. avy'fide.of it was cut ſmooth and polite ;:for then it rd to 
havea very loyel grain, like that of ſome curious cloſe Wo ! 4 
'  Nent-(iteefembled Wood) in that all the finallet and GfT may »otall 
thoſe which areonely: viſible with a good tnagnifying Glaſs) Micrefeps | 
+4lpore#ob-it a (both when the ſubſtance. is cut rad poliſh'd #ravf 
ew/:and t0 the pores of it) perfeRly.like the Abovoſertitelporn 
Emo kinds of Wood, eſpecially: like and equal to thoſe bf ſeveral 
phe 0 Woot which 1 have. inte obſervid, retaining.both the 
op ahd maghitutleof ſuch pores. It was differing from Wood: 
iin wergbs, being to cotnnion- water as 34 to I. whereas there are 
Pan ofaur: Engliſh Woods that whett very dry ry ate found t& be fullas 
heavie as water. 
| Secondly, iti Gerdooſ being f being vety neer = hard 224 Flidty andin Gare 
places :of it alſo reſerhb| bing "nit grain of aFlitx : ad, like it, it would 
very. teatlily cut Glaſs, - and-woyld.: not without:difficule ys elpetially ih 
Sp it; be ran 'diby a black hard -Fligt > It would-alſe a3 rea- 
te fire againſt a Stecl, ohaggial a Flint iasany:commen-Flint, 
y4.in-the cloſeoriffof it; forchough allithe Miergſcapical'pores' of 
chips Kblien fubſtance-wera:vety cuous in one; politidn:;yetby al> 
tering that poſition of the pbliſh Fad: ace tothe light, it-Was I 
feſt, that thoſe p 


appear d darker:then' the! reſt;of the bid 
becauſe. they. wire lp vitha\ more duikic ern po: phor hote- 


cauſſethoy were holldw:.; | £26 ANA "(6.A | id TRVID0 
'Fourthly, .in-its7 rbleonf, Lochetila wenld.hot bu codiachaiices 
ayuthbug 1 keptitn hike ned-hot inthe-flame "of > Lry Lamp, = 


attiſe by Pe bliſk of aſmall-Pipe,-and/a1a 
CeTagur: all toihaveidiauniſbidits extenſibbg age Chao knuid irs 


have chungid its cdlour,;and to-apfear of a tndreddth duſticbrown 
coltutr 5:nor couldiperccive that thoſe bagartsry ha dtoh 


Wood : at firſt, were an>thing/waſted}budthe parts r'ddy(oliband 
tate as! , It whs'Furthen le allo; thats did nb conflime 
Wilkie metthorxdict at crack aod fliek nitz or: furlblikehund 
Stone, nor was it arte or I SED um In9N OO . - 
5 /ip is tilid #dvegar 
apnea, | band TER y.to-ytcld very tnawy li 
 — 05; Tourer Aras/Sop 


though 
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though pethaps meiriy meirty of thoſe ſinall Bubbles might roteed. from ſome . 
De parecks.of Air Thick werb drivea out. of __— of this petrify'd 

ſubſtance by che inflocatiog liquid menfrine, | | 

in its r3gidveſs and friability, being not at all flexible but 

We vp: ia Fline, inſoranch that T could withone ktiock:of aHammer 

ge off apiece of it, ahd with a few more, teduce that i into a pretty 


Seventhly,  rm'd alſo. very differing from Wood tothe; rank, ff rel, 
ingmore cold then Wood uſually dos, and muctiike. other, floſs oe 
I: 151770 ics? 

The Reaſons of ki which Phononlens ſeem th be. _ 

That this þr7f'd Wood having'lain in ſome place where it yrs Neel 
loak'd withpetriſyite water (that-is. ſuch a water as is well # 
with ſtony. tin earthy patticles) did by degrees; armtegitherby ain- 

ing and f#tratior, or pethaps,by precipitation, cohejio on peri 1 eo 
os bf Gony particles froth the permeting water, which ſtony par- 
ticlesbeidgby ares: the tiuid-v6##cle convey d,not onely into.the 46- 
ereſcopical piores, aud ſo perfectly ftoping them up, bytalſo into the pores 
ot *Meatfiitin,which mey, perhaps, be even. in the texture or Schemratiſiue 
of that paxt:of the Woed,which, through the. Microſedpe;appears moſt ſo- 
lid, fo thereby {0 augient the weight of the'Woody as to make it above 
a teri Waſter, and preliaps, ſix timesas heavie. as It was 
W &* 

i: Next, they thereby ſotock up and fatter che parts of the : Wood, tha 
the firecarinoe.tafily, fake them, mn fieawagibur the ation of the fire upon 
ther ſs @pelyablex0 er thoſe parts, as. were, like a;piece of Wood, if 
it be clogd yery. faſt up Spots yd good white red-bot in the fire; 
wall by & thzheat of the fire be Chars. dand not conlum d, Which. Ay: per- 
haps, alſo beifomewhut. ak the cauſe, why che peirifg'®# kabſtance : pear d 
afs'd, browh oolour after ithad beet burat.. -.. .-, - | 
is inter 'of the pttriſping quan tir ſve at ec 


aoioges fem =o oe mee Dees yd 
I E ES, all parts-107-t 
ſoo maria Deo thds non beadbn 


Woad havens lion ot. pores into 
Bnd conſe nity Jhcle or jo ficxian or ye] ingt all can beaurd in 
$459 $00 786! 0010-115, 

[he xemalding articles. kewikiof the. Wood, among the hon par- 
ei why peri FF crack ng _— wee, 
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In kev or bra of the'\ſtone, the 


oo ſeveral of theſe very curiouſly figur'& bodies: (which are 
ought 'to'be Stones form'd by ſome: Soateony" _— 

virtue ee-r7 xo wt the Earth it ſelf) T'rook notice of theſe particulars 
Fifft, that theſe figured bodies, or ſtoncs, were-of rel differing ſub- 
ſtatices. 25 to hardneſs: ſome of 'Clay,'fome Marle, ſomeToft Stone, al- 
moſt'of the hardneſs of thoſe ſoft © {he which Maſons call F ire-ſtone, 
others as hard as Portland ſtone, others as hard as TCO and ſome 2s 

harda aFlint or Cryftal,” 

Next, they were of very differing ſubſtances a as'to tranſparency and 
colour; ſome white, ſome aloe black, ſome brown, ſome Metalline, or 
ike Marchaſites; ſome tranſparent like white Marble, others like flaw'd 
ſtal;fome gray, ſome of divers colours 3 ſome radiated like theſe.Jong 
#rops, 'which are commonly found 'atithe'Peak, and in other 


al ape caverns, which have a kind of pith inthe middle; . 


Thirdly, that they were very different as to the manner of their out- 
ward Hgarations for ſome of theny ſeem'd to have beea the fubſtance 
thathad'fill'd the Shell of ſome kind'of Shel-tiſhz others, to have been 
the ſubſtance that had contain'd or enwrapp'd one of thoſe Shels,on both 
whith;the perfe&t iniprefſion either of the iolide or outide'ofi ſuch Shells 
ſeed to'be left," but for the' moſt- part, thoſe 'impreſſions/ſeem'd to he 
made by an imperfect or broken'Shell, the great; D__ or'mouth of the 
Shell being always winting, and: oftettimesthe'little end; and/ſometimes 
half, and mm ſome there were impreſſions, juſt as if there had be&h holes 
broken in the uratitig, im arc wont Shell; ſome. of them 

Jeby ſuch aShell-very much'bry or fan's infec 
ily have thought that-ve 
a pgely; 


Nor 6 twere, 95 | 
noe hs leaſt 
braſe.or breaking burcocly tie very attermoſt 
Fourthly, t eh as Aifferent,as to theif outward cover 
having'"the perfet ell bork i igure coleur; and fubſt; 
on-/upot i face; al 7ro-ir,- bur-mi ray, ys of 
rated fromir, and like rt common Cockſ6ot 8c 
them ir acoeiely reſetnbled;were very diſlblut 
othersof chomplbetially thoſe Serpentine, or 
or retained the ſbining or Pearl-colour' d ſubſtance 
whichfabſtance; onſome pa, ofaliien; wil -6KVe 
very eafily 'be-yubbed off3/ P 


— Shells zi ſomeof them had very 7 pp  the/8hell> 
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theſe © ſutures, by breaking ſoine of theſe {totes found to be the erminns; 
dings of certain Jiaphragmi,or partitions, which ſeein'd to Uivide 
thecajhty the Shell into. multitude of very proportionate and reg- 
hr tells or caverirs, theſe Diaphragms, in tnan oe IGund vety 
{e& and compleat, of a very diſtin ſubſtance from that which kil Yd che 
cavities, and exactly of the ſame kind with that which coveted the out- 
fide, being for the moſt part whitiſh, or #other-of-pedrt colour'd: | 
| As for the cavities between thoſe Diaphragivs, 'T found ſome of chem 
fill'd with Marle, and others with ſeveral kir sof ſtones, others, for the 
moſt part hollow, onely the whole cavity was gfuaſly covered over 
with a kind'of Havtareds; petrifyd ſubſtance, which hack. about the fides; 
and was there ſhot into very curious' regular Fj juſt as Ta#fap, or. 
other diffoly'd Salts are obſerv'd to ſtick and cryſtallite about the ſides of 
the containing Veſſels; or like thoſe little Diemarts which I before ob- 
ſerved to have covered the vaulted cavity of a Flint; others had theſe 
tavities all lin'd with a kind of wer4fine or marchaſitt-like ſubſtance, 
| which with a Afrroſrope I could as plainly fee moſt curiouſly and regina 
larly figured, as I had done thoſein a Flint. 
rom all which, and ſeveral other particulars whith I obſerv'd, I cans 
not bur think, chat all theſe, and tholt other kinds of ſtony bodies which 
are found thus ſtrange] figured,doowe their formation and fig n. 
not to any kind of Plate ck virtze ittherent inthe earth, but to the Shells 
of certain. ” Shel-fiſhes, which, either by ſame Deluge, foundation, Earth- 
ke, or ſome ſuch other means, cane to be thrown to that place, and 
x rag to be fll'd with ſomekind of Mudd or Clay, or petrifying Water, 
or ſome other ſubſtance, 'which in traQt of time has been ſettled toge- 
ther and hardned in thoſe ſhelly moulds into thoſe ſhaped ſubſtances we 
_  howfind them; thatthe great and thinend of theſe bhells by:thac Earth- 
E +-- or what ever other extraordinay cauſe it was that brought then 
er, wasbroken off; and that many others were otherwiſebroken, 
bruiſed and disfigured 5 thattheſe Shells which are thus pirabied and (c- 
parated with Diaphrazmes,were ſome kind of Nautils or Porcelane jbels ;, 
and that others were ſhells of Cockles, Muſcles, Periwincles, Scolaps Kc. of 
various ſorts; that theſe Shells in many, from the particular nature of the 
containing or enclos'd Earth, or fome other cauſe; have in tratt of time 
Totted an onared ey: Fi onely _ Fo impreſſions, et the 
contaming and contaitic anhces3. them pretry leaait one 
within another, ſochat they. may be eaſily {e are >a A LITE k or two 
ofa Hammer: That. others theſe? $ells, 5 tothe nature 
of he +. ſtances nory accent to nem, have, ww a TD continuance i 
lar erif/ d and tur ran'd into the vatate of ſtone, juſt as 
nnow ob —_ £1 ſorts of Weod to be: That oftentitnes the Shell 
y be: foarid with one kind of fubſtance Within, and quiee anaty 
ut; hiving, perhaps, beenfilld 1 one place Gaad afterwards tral 


wh —_— _ re ha Za 


rele, by the Sea 'INay, 
further }that ſome parts of the ſame Shell ay be | ad 00s phe, an 
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ſome other caverns in another, and others in a third,or a fourth, or a fifth \, 
place, for ſo many differing ſubſtances have I found in one of thele pe- 
trifyd Shells,and perhaps all theſe differing from the encompaſſing earth 
or {tone ; the means how all which varieties may be caus'd, I think, will 
not be difficult to conceive, to any one that has taken notice of thoſe 
Shells, which are commonly found on the Sea ſhore : And he that ſhall 
throughly examine ſeveral kinds of ſuch curiouſly form'd ſtones,will (l 
am very apt to think) find reaſon to ſuppoſe their generation or forma- 
tion: to be aſcribable to ſome ſuch accidents as I have mention'd, and 
not to any Plaſtick, virtue : For it ſeems to me quite contrary to the in- 
finite prudence of Nature, which is obſervable in all its works and pro- 
duGtions, to deſign every thing to a determinate end, and for the attain- 
ing of that end, makes uſe of ſuch ways as are (as farr as the knowledge 
of man has yet been able to reach) altogether conſonant, and moſt 
agreeable to man's reaſon, and of no way or means that does contradict, 
or is contrary to humane Ratiocination 3 whence it has a long time been 
a general obſervation and ##axime, that Natzre does nothing in vain; It 
ſeemis, I ſay, contrary to that great Wiſdom of Nature, that theſe prettily 
ſhap'd bodies ſhould have all thoſe curious Figures and contrivances 
(which many of them are adorn'd and contriv'd with) generated or 
wrought by a Plaſtzck, virtue, for no higher end 'then onely to exhibite 
ſuch a form; which he that ſhall throughly conſider all the circumſtances 
of ſuch kind of Figur'd bodies, will, I think, have great reafon to be- 
lieve, though, I confeſs, one cannot preſently be able to find out what 
Nature's deſigns are. It were therefore very deſirable, that a good col- 
leCtion of ſuch kind of figur'd ſtones were collefted ; and as many par- 
ticulars, circumſtances, and informations collected with them as could be 
obtained, that from ſuch a Hiſtory of Obſervations well rang d, ex- 
amin'd and digeſted, the true original or production of all thoſe kinds 
of ſtones might be perfectly and furely known; ſuch as are Thurder- 
ſtones, Lapides Stellares, Lapides Judaici,and multitudes of other, where- 
oQ mention is made in "Aldrovandus Wormiws, and other Writers of 
incrals, 


Obſerv. XVIII. Of the Schematiſme or Texture of Cork, and 
of the Cells and Pores of ſome other ſuch frothy Bodies, 


[| Took a good clear piece of Cork, and with a Pen-knife ſharpen'd as 
FJ keen as a Razor, I cut a piece of it off, and thereby left the ſurface of 
it exceeding ſmooth, then examining it very diligently: with a Xcro- 
ſcope, me thought I could perceive it to appear a little porous; but I 
could not ſo plainly diſtinguiſh them, as to be ſure that they were pores, 
much leſs what Figure they were of : But judging from the lightneſs and 
yielding quality of the Cork, that ceitainly the texture could not be fo 

curious, 
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curions;/iit-that poſlibly, if T could-uſe ſome further diligence, I niight 
find it-to:beidiſcernable. with a —__—_ I with the ſame ſharp Pen- 


(as I rhay ſo call them)-or-partitions.of thoſe pores were neer asthin in 


by certain\Drapkragary, as is. vitble' by the Figure B, which repreſents a 
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conſiſts of an infinite company of ſmall Boxes or Bladders of Air; which 
isa ſubſtance of a ſpringy tature, and that will ſuffer a conſiderable con- 
 denfation (as I have ſeveral times found by divers trials, by which I have 
' moſt evidently condensdir into lels then a twenticrh part of its'uſual di- 
menfions neer the Earth; and that with no ro artery then that of my 
hands without any kind of forcing Engine;fuch asRacks,Leavers, Wheels, 
Pullies, or the like, but this onely by and by) and betides, it ſeems very 
robable that thoſe very films or fides of the'pores,have inthema ſpring- 
fo quality, as almoſt all other kind of Vegetable ſubſtances have, ſo as 
to help toreſtore themſelves to their former poſition. ANG 41 
| And could we ſo cafily and certainly diſcover the 8chewatiſme and 
Textare even of theſe films, and of ſeveral other bodies,as we can theſe of 
Cork; there ſeems no-probable reaſontothe contrary, but thatwe might 
as readily render the true reaſon of all their Phexomene; as namely,what 
were the cauſe ofthe ſpringineſs, and ge of ſome, both as to their 
flexibility and reſtitution. What, of the triability or brittleneſs of ſome 
others, and the like but till fuch time as our 4/croſcope, or ſome other 
means,enable us to diſcover the true 8chexratiſm and Texture of all kinds 
of bodies, we muſt grope, as it were, in the dark, and onely ghelſs at the 
true reaſons.of thinps by fimilicudes and compariſons. '/ » 

Bur, to return to our Obſervation.  I-told ſeveral lines of theſe 
pores, and found that there were ufually about threeſcore of theſe ſmall 
Cells placed end-ways inthe eighteenth part of aw Inch in/length, whence 
F concluded there muſt be neer eleven hundred of them, or ſomewhat 
more then a thouſand'in the length of an Inch, and therefore in a ſquare 
Inch above a Million, or 1166400. and in a Cubick Inch, above twelve 
hundred Millions, or 1259712000. a thing almoſtincredible, did not our | 
Microſcope aſlure.us of it'by ocular demonſtration nay, did it not diſco- 
ver to us the pores of a body, which were they diaphragm'd.like thoſe of 
Cork, would afford us in one Cubick Inch, more'then- ten times as many 
little Cells, as is evident in ſeveral charr'd Vegetables; ſo prodigiouſly 
curious are the works of Nature; that even theſe conſpicuous pores of 
bodies, which ſeem to be the channels or pi pesthrough whichthe Swccus 
##tritizs, or natural juices of jo rg: are convey d, and ſeem to cor- 
reſpond tothe veins,” arteries and other Veſſels in ſenſible creatures, that 
theſe pores I fay, which ſeem to be the Vellels of nurritionto the vaſteſt 
body in the World, are yet ſoexceeding ſmall, that the 4:ows which Epj- 
curas fancy'd would go neer to prove too bigg to enterthem, much more 
to conſtitute a fluid body in them. And how infinitely ſmaller theb muſt be 
the Veſſels of a Mite, or the pores of one of theſe little Vegetables I have - 
diſcovered to grow on the back-{ide of a Roſe-leaf, and thall anon more 
fully deſcribe, whoſe'bulk is many millions of times leſs then the bulk of 
the ſmall ſtrub it growson; and eventhar ſhrub, many millions of times 
leſs in bulk then ſeveral trees'(that have heretofore grown in Zgland; 
and are this day flouriſhing in other hotter Climates, as we are very cre- 
dibly inform'd)if at leaſt the pores of this ſmall Vegetable ſhould keep 
any luch proportion to the body of it, as we have: found theſe pores 
oj of 


SE piece from: y0y beard: nll to: rodamngs.: penal 
pores tranſverſly,, and they: will appear almbſthsthty:aneexprefs'd 
intheFjgute A, fave onely the ſolid: Intetfrithnr "will not appeal thick 
asthey are thererepreſented. | \an yen dw 9h T nzome 1 
{ +:80 that Cork ſeemsto ſack its nekihawens fromwhe kabjabetit.barkof 
the Tice immediately. and to be. a kind of excrefverice;or'a fiibſtance 
 diſtin&t.fromthe ſubſtances: of the artire: Tree; ſomethings. avqlogus to 
the Muſbrome, or Moſs on ather Trees, or to the haitsloh AntimalgoAnd 
having enquir'd. | nto. the Hiſtory of: Cork; Þ find! ig: reckonedi:as-an 
excreſcericy of the bark of a certain Tree, whichis:diftin&t fronmthetwo 
barks that hewithinit, which are:common alfo: toother trees3\;Fhat» tis 
ſome time.before the Cork that covers the young and tender! ſprouts 
comesto:be diſcernable; That it cracks, flaws,andclaves into mariy great 
chaps, the bark underneath remaining-entire 3-Thatdt.ca ay beſcparated 
and removy'd from the Tree, and: yet the /two:nnder-barks (ſiich/as'are 
alſs-common- to that with other Trees); not; 'at>all, injur'd, bur 'rather 
helped and freed from an exterval injury: Thus Jonſtogms/in Dewdrologia; 
ſpeaking de Subere, lays, Arbor eſt procer.4, Lignume eſt robuſturit, denipto 
cortice in aquis 1101 fluitat,” Cortice in orbem_ detraGo. juvathr, | craſceſcens 
enimprefiringit &- ſtrangulat, intra trieunium iternw repletur c\Candexubi 
eſcit_craſjus, cortex ſerie denſus carnoſus duos digitos craſſus, ſcaber, 
rimoſus, CE qui niſi detrahatur dehiſcit, aligque jubnaſcente expelitar, inte- 
rior qui fubeſt novellns ita rubet. ut arbor minio pida videatur. Which 
Hiſtoriesf well confider'd, and the tree, ſubſtange; and mannerof grow- 
ing, if well cxamin'd, would, Tam very apt to be leve,much confirm this 
my conjecture about the origination of Cork. ..'.", | 
Nor 1s this kind of Texture peculiar to Cork: onely: 5 for upoh Exami- 
nation with my 24icroſcope, I have found that the pl ith of an Elder, or al- 
moſt anyother Tree, the innerpulp gr thei!Cahy hoYewiſtalksof 
other V tables: :as.of F Ns Ns aucus, Bu Bux-docks, 
| eaſcls, Fearn, ſom ome kinds of Reed: - bp uch ſuch x kind of 


tiſize, as I have lately Emo tliat:of ſave .obcly'that here 
the poresare rang d the lonp-ways, or the fame n ph the.length of - 
thee ywhereas in Cork they are tranſverſe, 
Theput halo that fills that part, of the ſtalk of a Feather that is above 
the Quil; has much ſuch a ex of texture, fave onely that which way 
ever1l this Jight fo the pores: ferined x6'be cat trany 3 Hy 10 
hich'fills the Feather, not.to confilt ofabund ps be 
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thDiaphragms, as Cork does, bit to be 
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_ Inſte@ive:then wig: hr 
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d froth,or a congeries of very ſinall bubbles 

pretty ſtiffas well as tough concrete,and area 
Cell; 1s diſtin&ly ſeparate from any:of the reſt; without 
SEES 
en] apiece 
| 1.of an Elder. : - 
of d \not with t Microſcope, nor withm brbtith/mar 
any | eetivay knty et:tryd, diſcover a paſſage out of on&-ef thoſe 
car another, oh cannot thence conclude,'that therefore there 

© fuch, by which'the Sxccws nutritive, ada xox res" juices of Ve» 

s, mzy pals through them; for, in ſeveral of thoſe Vegetables, 
cen, I have with my —_ plainly eoough diſcover dtheke 


Cells:oriPoles fl'd with fuces, and ogy nvetu v7 gn ee as [ 
bave"lſb obſerved: in-green ga: all ofeopical hone: 


which appear in Charcoal perfettly. empty of _— but Air.: 
have: with great diligen + Rar 07 co firid whe» 
ther-there be any ſachi thing 10 thoſe Aeroſcopical por es:of Wood or 
pon asthe Th inthe heart,veins,and other palin of Animals,that 
lape tothe: contain'd fluid juices one way, -and ſhut 


1mpede the paſlage of fuch liquors back again,yet have I 
en abl kan Nat efuik rein v4 th ch hy nechinks, 
as inthoſe 

and contrivanoes, 
| which * tis not improbable, 
ilegenw we Ob erver; iChelp with better Micriſcoper, may 


cn Sa a? he bo, ſeems with'y great probability to-be ved 
Gor the ſtrranpe Phenomena of ſenſitive ; "ra wherein /Natyre ſeems 
to:perform feveral: Animal aQions with the ſame Schematiſm or Orgirina- 
Honthatis common: to all Vegetables, as may-appear by ſome no leſs 
ſervarions thar were made by divers \Emi+ 
nentiMembersofthe: Royal '80ctety'on ſome of thele kind of la dire 
- +" pony tin ” \ pee _m_ Ingemous and ae by 
ent Phyſician, or Clark, W vin t cry "RmY me 
that moſt luſtrious _ I have hereunto adjoynd. | 


Oheroation on; the Humble and Senfible Plancs'in M*+ Chiffin's 
© Garden in Saint James's Park, made Auguſt the 9% r66r. 
| Trdn, the Lord Brouncker, Sr. Robert Mara), 54 Wikies 


- "Mr. Prelin, Dr. Henſhaw, « and Dr. Clark, 


"Thereare four Plants, rwo of which are line rub Pliny, 
Bhi ſhort ſtock, about an Inch above the ground, from 
tare ſpread 1 ſeyeral wad branches, round, ane uy 

W ooth, 


otÞin cht Giſtinces berween theSprousy but juſt unde? this 
prottgelersn tharp 'chorny. pricktes) c(brbad/ clic ter; 
inpongas: ris Brnbley ov juſtunder a Sprout; rhe-dclibr 

oli cherapoſirefide-ofthe'branchs.' 1 2 013 03 107) odors! 

fiance berotie the / Sprours mY alkiſly fob, 
xadrechenainch,: and many wpan's Branghyaccording to its 
length; aud they grow: tis, that it 'the lowenBþrourt be'en'the teft 
ſidsof cheBranchy thenexr ab0e 1 '5'0n TREO and: ors the 
end; nociproming! bypaits: | HY LAI STONL 19G G6 Pf 
vi Arthe endcof each Sprout are cette Cora; wot 
the: Exrumity,/and one on eachfideztuſt under it; / Arthe/firft 
ſprouting of theſe from the Branchco the Sprigriyhere the leaves 
grow, :thejeare fall -of fircle ſhort white hairs, which wear off a as 
the leavs prov; ardithen they are ſmooth ag'theBraneh, i 

Upon each of theſe ſprigs, are, for the moſt/parr, choveil pair 
of leaves, "neatly fer/ineo the uppermoſt: 'parr-oÞthe lictle fpris, 
exadly one againſt another, 25 it\wert is [itcke eniculativns, fuck 
38 Anaromiſts call} Enarthrofs, where: the ron head of a Bone 
i received into anocher fitred for its morion.; and ſtanding very 
Ay toflurrhemſelvesiand couch, the paits' juſt 4bove' chem 
clofing ſomewhar upon them;'la# ini the ſhut {prig fo is the 
ticde'rovnd Prdencalis' of chis Toaf fired. into'2 lifle'cavicy of 
the'ſprig;-vifible co ths eye in @ ſprig new pluck'd, orin a ſprig 
withered on the Branch, from which the leaves _ fall 'by 
rouching;” - $70 

The leaf being imoſta an \ oblong (re; and ſer into the Pe- 
naddus, at one of the lower: -corhers, rectiveth from thar not 
ely-alSine, as 1 tray call, whiedy paſting throughtthe lcaf 
divides iz fo lerigth-ways that/che outer-fds is broader then the 
inner 'nexe the ſprig,-but line fibres paſſing obliquely cowards 
"rhe oppoſize broader fide, ſcent t$make it hers'a lirtle niſl, 


and fire. to-move- 'the: yhole'leat; which, topethicr vithit 
vhols ls ſprigs are ſet full with little ſhort whicith hairg42-.! 


of 


Mrewoon s rm ks 4r5 


p : " Under 


Wien OG KAPIHbii ks 
Hof theſe Plants;:-whoſe þranch:! leemidito torn 


90500 a en na xroutalof ital 
elves are fin; fl an ngdown;ofthaprhezyrhe hd 


firſt taking off the Glaſs, rs I Jeet wa call op Plat 
The other twoy; which.do never fall;;: nor, daigny;of their 
branches: flagg and hang down; ſhut nat: \their-leayes; butupon 
ſomewhat a hard: ftroke ; ;the ſtalks ſcemtogrownp from aroot, 
and appear more herbaceous, they are round and: fmooth; withour 
any: prickle, the Sprouts fromthem have ſeveral pairs of ſprigs, 
with-much leſs; -keayes then the other, on: Gam / ang have 0 
eachſprig generally ſeventeen pair, | - 
Upon touchingany of the ſprigs with leaves lake ts 
on that-\ſprig contraQing-themlelves by: pairs, Jafoeg their uh 
per ſuperficics eloſe together, r5'foGH 
Upon: the dropping a:drop. of Aqua fortis-« on the ſprig, be» 
twixt. the leaves, ff all the leaves above ſhut preſently, [thoſe 
below by pairs ſucceſlively.after, and bythe lower leaves of the 
other branches, 11, kk, &c..  and-ſo eyery pair ſucceſſively, 
with ſome little diſtance of time betwixt;za the top of each ſprig, | 
and ſo'they continu'd ſhut allthe time we were there; \ButI.re- 
turning the next day, and ſeyeral days fince;found alltheleaves 
dilated again on two of the ſprigs; bur from ff where the Agus 


| fortis had dropped/upwards, dead and/withered.; but thoſe be- 


| low on the ſame ſprig, green, and doſing voon. the tough, and. 
are ſo at: this day, 4 uſt 1 4. 


Witha pair of Scif IS, AS ſuddenly; as; i as _ 
of the leaves. b b was clipped oft in the middle,upon.@hich that 


pair, and the pair above, cloſed preſently, aſter 1 litcls interval, 


d d, then e e,-and fo.the reſt of the pairs, to.the botrom of the 
ſprig, and.then the. motign began in the lower pairs; on-the 


other ſprigs, and ſo-ſhut chem. by: pars TI though,nor 
with ſuch diſtin diſtances, _ 


MTror6crarfrl  fr9 

" Uiidir pretty large branch/ with irs f6kigs Gn, 'thete 1 lyin; 
ld e Shell betwixt two and thliree Inches below: tis there was 
nbd ſhrone ſence oyl; after a little" tire All thelewved on 

that ſprig Were"ſhur, and ſo they continiied all the thre'6f our 
ſtay theve;bur at'my returne the next day; found this poſition 
of the Shell alcer'd, and rhe leaves Spar as before, and 
dofing upon the torch; TAL 9 05:1 10 

| Upoii the applicarion of the Swri-beaml by: a Bundgqis; 
the more Þumble Plajit fell, the other ſhut their/leaves. 
We could nor fo apply the ſnivak of Sulpher, as tb han 
vifible effe& from that, at rwo or three times trial; but 6f anG- 
ther trial;the ſmoak rouching the leaves.it Aiceded! i 

"The hun Plant foll ”__ raking oft the Glaſs TO i 
Was covered: - 

_ Curing of one of the little Splvurs 46062 this abpob of ” 
qiior were thruſt out of the part from whenee thit was entyery 
ther; and pellucid, of a bright greeniſh colour; raftingar firſt 
little bitteriſh, but after leaving a licoriſh-like caſte in my Mouth! 

Sifice,g0ing rwo of three times when it'was cold;Trook the 
Glaſles from che more humble P lakt.and | it did not fall as formers 
ty; but ſhur its leaves onely. Bur coming afterwards, when the 
Sun ſhone very warth, as ſoon as it was taken of, | fell #9 
before. 97,1 2d Os 
Since I pluck d off anethier orig Re leaves wired ſhut; 

whit had been ſo ſome rime,” thinking to . obſerve tHe liquor 
ſhould come from that I had broken "f 'bur finding none, 
hough with preſling;co come, 1, is dexterobiſly as I could; pull'd 
off one whole leaves ere e expanded; and then had aportthe ſhuts 
ting of the leaves, a Aittleof of tlie thention'd liquor, from the end 
of the fprig T had broken from thie Plant, And this twice Ft 
ceſlively, as often almoſt as I durſt robthePlant, 2 0 
- Bur rhy curiofity carrying m6 yer further, I cur off one be 
the Lander! ranches of the ſtronger Planr, and thiere ag ab 
uOors 


x 4 
)/ 4, EAR 


Microcraphi,” 


nor, both from that l had cug, and has 1 ad et from, 
7h hich made me « think, char the motion ofthis Plat upon 


| cur borvizts 86 part of this Plant and] its ro0t.eit hy :byac 


culation ofthis liquor,or a conſtam preſling, of the ſubtiler parts 
of it to every extremity of the Plant. Upon.every prefſur we,from 
whatſoever: it proceeds, greaterthen that which keeps, it up, the 
ſubtile parts. of this liquor are. thruſt downwards, towards its ar- 
Senldlion of the leaves, where, not having room preſently to/get 
into the, ſprig,the.licle round pedunculus, from whence the Spine 
and thoſe oblique Fibres I mention'd/ riſe, being dilated, the 
Spine and Fibres (being continued from \y .muſt be cont: 
and ſhortned, and ſodraw the leaf upwards Yo Joyn with i its fel 

low.in the ſame' condition with.it lf, where, being. cle 


are held Ltogether by the implications of the little whitiſh | hair, as 


yell 3s by the {till retreating liquor, which diſtending the F ibres 
that are continued lower to-the branch and root; deck em 


aboye,; and when theliquor is ſo much forced fromthe: Sprout, 


whole Files are yet. tender, and;nor ableto fi upport themlelves, 
bur by chat renſneſs which-the liquor filling their er inofe gives 
them, the Sprout hangs and flags. | 
| Bur, perhaps, he that had the ability _ leifire to give you 
the exatt Anatomy of this-pretty-Plant, to ſhew you its Fibres, 
and vifible Canales, throwh which this fine liquor -circularech, 
or Is moved, and had the faculty of better and 'more-copiouſly 
<ſling his' Obſervations and conceptions, ſuch a,0ne would 
eafily from the motion of this liquor,” ſolve all the Phonomets, 
and would not fear:to affirm, that it is no:obſcure ſen{aion this 
Plant hath, But have faid to0 o much, 1 Lbnolly EN els 


ye TY 2L fall and atitory Oblervations As [deſi Ire « 
ch ſectns to be a —— that will afford abundance'o 


information, 


| Thave not 


"”= 


£ 
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? I tion: But! a9fary as 1 have had opportugity:to:examine it,] have. 
coverec & with my Microſcope very curious {truthutes and contrivances 
ut defi y wide much more: accurateexaminations and ttials,both with my 
.croſdope} and wb camp lc fooh asthe ſeaſon will permit, [{hall not till 
then addany thing of what I have already takem notice;of; butias farr as 
Thave'yet obſerv'd,[ judge the motion of it to. proceed from) cauſes very 
liflering'from rhoſeby Which Gur-ſtrings,or Lute:ſtrings,the: beard of a 
vide 0zr,: or the bbcid of the' Seeds of Geranium, Moſcatumn, or Markt: 
rafand other of kinds.of Cranes-bill,move themſelves. Of which [ ſhall! 
_ more Fn the oy” 2 Obſervatibns on thoſe Rc dT] es 1-116 


Oblery:" L 'X T X. of a Plane growing i the beet or yell fecks 
| = Damask-roſe-leaves Lia: and. 7 fore ad ou 
- of leaves. 59 


Have forſeveral years together,/iti'the Monet of June, July,-Augu 

| and Sept tember Conn andy of the ptech leaves'of. of Fen h dry of, 
grow ow) obſery'd' many' of them, eſpectally'the letves of the old 
1 xrubs of Damask:Roſes, all beſpecked with yelloWitaits, and the under- 
ſides jult againſt them, to have little yellow hill6cks-of & gtirimous fub- 
Nance, andſeveral of therti to have PAT black ſpotsin'the midlt of thoſe: 
yellow ones, which/to the naked: eye, 'ippear dno bigger then thepoirit 
of a Pin, or tie ſmalleſt black ſpot'or tittle of Ink one | Is able to make 
with a ery ſharp pointed Pen. ' | 
_ - Exainining theſe with'a 24croſe e, | was able} plaitty-to dilpuith, tp 

uy down'the ſurface; ſeveral fi yellow kijobs, ofa kind of: elowiſh 
red y ſubſtance, 'out of which? Tperceiv'd there ſprutg multitudes 
of ittle' lids or black bodies like Seed-cods,” and thoſe of 'them-that 
were huite without the hillock of Gurtim, difelosd themſelves to'grow 
ont of it with a ſmall Straw-colour'd: and trawfparent ſtern,” the'which 
ſeed and ficin ne ofpent 'd''very like thoſe of cotnmon Moſs (which 1T-elſe- 
here deſeribe) but that chey were abundantly'lgs, matiy: hundreds of 
em bemy not able to equalize one fingle feed Cod: of Mols. ' 
* Thaveoften Youbred whether they were the ſeed Cods of ſors little 
2lant of ſoine kind of ſmall Buds; of thie Eggs of bite very ſmall Inſet; 

rey appear'd of 4 dark browniſl red! forte almoſt: w bladk; and of # 
jpure thuch | reſembling'the ſeed- cod of Moſs, buttheir ſtalks on which 
. hey grew were of a very fine tranſparent ſubſtance, almoſt like the ſtalle 
of mould,*but that they feetti'd ſottiewhat mofeyellow; © * 
' - That Which tnakes ne to ſuppoſtthetn tobe Veg getables,1sfor that: 

c many of thoſe hllcks bareor deſtitute, as SE thoſe bodies 
conceaF;as'©. H ntjets ef titiutticy weveſutd Rringin ew ofch 
and thentjul gotten our;whtk eat! tte F'hoftalk 
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and the Cods of an indifferent cize;butin others,as C, I found thembegin 
to have''linle ſhort ſtalks,'or ſtems; in; others, as, thoſe; ſtews wers 

bigger, and larger; and in others a a E;E,H, LK; "_ 
| and Cods were grown a great deal bigger, and the. 

7. about the-root, and very owch taper covardathe op a as 

at F ard L is: moſt viſible. 9) 6 ih Pe 

1 did not find that'any. of them had any ſeed inithem, orthatany of 
them were hollow, but as they grew bigger and; bigger, I found thiſe 
heads oriCods to turn their.tops towards Urs roots, inthe: 
manner as I had obſerv'd that of Moſs to do; ſo: that in all likelihoed, 

Nature did intend in that poſture, what ſhe does in the like ſeed-cods of 

te bulk, that is, that the ſeed, when ripe, ſhould be ſhaken out and 
dipered at the end wes find bed many = Cods, Fe the (ec BY 
le Qva in.'t 'F of the'12..8c 
_— part of a Roſe leaf, about the nel of the Title Oval 
repre k, C, marked with the Fig ure X.'in hich T have nor par- 
ticularly obſerv d all the other forms oc the ſurface of the Roſereat, as 
being little to my preſent purpoſe. 

Now, if theſe Cods have a ſeed. in them [ propartion'd to the Cod, as 
thoſe of Pinks, and Carnations, and 3: Sg and the like, how unima» 
ginably ſmall muſt each of thoſe ſeeds neceſſarily be, for the whole 
_ of one of the largeſt of thoſe Cods was not. 2; pate bwlogha 

ſome not » ("tp 734 and therefore certainly, very many thouſand of 
them would be unable to make a bulk that ſhould be viſible to the vaked 
ez and if each of theſe contain ppg has + young Plant ofthe 
me Ke kin, what muſt we ſay of the. pores and conſtituent parts of that > 
Fi. The |< opire of __ ant — pn to akind of Mah 

or whereby Parts Or t {(cabby, of _— F 
28 it were, ſo as that the moiſhure breaks out jp little rio hide Gabe 
as ] 1 ind bees, look a Bale knobs gd. 

From this putrify' breaks: out this little Ve — 
be ſomewhat like 2 4ſoxld or Moff;; 2nd may have: I br Ener4y 
tion much after the ſame manner as I have ſuppoſed Meſa or Honld $9 
have, and to be amore ſample and ancompornde ed kind of vegetation, 


122 


which is &t a moving, þ heat, qd 
with that of ppb 26 aerial, when (by the —_— 
1om | other partsof the agetable, that fora Pp acoen 

unto to —_ in its former count; 
IX Ks regulators, MOVES! quite another memo p io op gid 
when a 3 GO wh. MAC Fn ERERP* 
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infeſt all kind of Trees,ſhrubs,and tlie like,eſpecially when they comeitb 
any bigneſs. And 'this we _ oy bevery 78 the "ps inf Nature 
ghiout its. operations, put rve Vegetables n producing a 
Vegetablevfa much leſs compounded nature,: nd 1M wibeh "03m 
tribe; and putrefefive animal ſubſtabces degenerating into.ſottie kind of 
-airhal uction of a much inferiour rank;ahd:of a more fimple-nature. 
Thuswe'find the humours and-ſubſtances of the body,uponpetrifact? 
o#,to produce ſtrange kinds of moving Vermine :; the putrifa@ion 0 
{limes and juices of the Stomack and Guts, produce: Worms-alinoſt lik 
Earth-worms.the Wheals in childrens hands hens EE little Worm,call: 
at#heglworm: The bloud and milk; and other humgurs, produce othey 
kinds-of Worms, at:leaſt; if we may: believe what'is deliverd-tousby 
very: famous Authors: z' though, I confeſs, I have not; yer \bren able: te Ai 
cover ſuch my ſelf. 4407 
And ne It may ſeem ſtrahge that Viebgers Meal, muſty Carks, Bec; 
are obſerv'd to breed their differing kinds of Inſefts, or living, creatures, 


. Whereas they being Vegetable ſubſtances, ſeemto be of an inferiour kind; 


and fo; unable to produce a creature: more noble; or :of a more com> 
pounded nature then they themſelves are of, and- ſo: without ſamecon- 
current ſeminal principle, may be thought utterly -uifit for ſuch an ope-+ 
ration 3 I muſt add, that we cannot preſently politiyely fay, there are 
no animal ſubſtances, either .mediately, as by-the-ſb1l, or fatning of. the 
Plant from whence they ſprung,ormore: *nimbtiace) y,by!thereal mixture 


- orcompoſitionof ſuch: ſubſtances, Joind with thetn 308; perchante ſome 


kind of Inſet, in-ſuch;places ch kind of patrefyihg onferments 


ing bodiesare; may, bu a certain inſtin&of nature, eject ſome: Tort. of ſe- 


minal inciple, which cooperating wirhi various kinds-of p»trifying fub- 
3 roddcevarious kinds of Inſe&s,or Animate bodies ;:For-we 


wwdi 1n. moſt-ſores of thoſe lower degrees: of Animate;bodies,:that the 


ifazig ſubſtances.on which theſe Eggs, Seeds; -orſemipal principles 
are caſt.by the [nſe&@, become, | as it: were, [thie: Matrices\or 'Wombs that 
conducevery-much totheir: generation; and may!perchance alſo to.cheir 
variation/and alteration, much: after:the-ſame manner;-as; by: ſirange and 
unnatural ations; ſeveral newikinds of Ainimals| are-produc'd;: as 
dns = which ate uſually.call'd Monſtrous," becauſe a:httle 
nar; per them have wee Pri_giget out as. eel 
Elp:: pceubar:\ as 'O mM 

Animals: TOES the putrafyii dy,on » by kind of ſeminal 
r vitghpfinciple chances tobe: come ſomeivbat:more then mecr- 
ya. murſing ring helpet Tathe: generation; ard: produdtion of - 

ry Kind of Animate body, the mMOre:necr It. &9 he true nature © 
Womb, tt C'S it have-onthe by»blow it incloſes, Bug 

at mars in/che:deſcriptibn: of tho#eter:gr«t.! i Porhapy 
ics - and -Obſervatiang about: theſe:: 
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kind, I ſee not any ſo very great a difficulty, but that one may, without 
much abſurdity,admit : For as there may be multitudes of contrivances 
that go to the making up of one compleat Animate body ; ſo, That ſome 
of thoſe coadjutors,in the perfe@ exiſtence and life of it, may be.vitiated, 
and the life of the whole deſtroyed, and yet ſeveral of the conſtituting 
contrivances remain intire,l cannot think it beyond imaginationor poſhbi- 
lity; no more then that a like accidental proceſs.,as I have eMwhere hinted, 
may alſo be ſuppoſed to explicate the method of Nature in the Metamor- 
pbob of Plants. And though the difference between a Plant and an Ani- 
mal be very great, yet I have not hitherto met with any ſo cogent an Ar- 
gument, as to make me poſitive in affirming theſe two to be altogether 
Heterogeneons,and of quite differing kinds of Nature: And belſides,as there 
are many Zoophyts, and ſenſitive Plants(divers of whichT have ſeen,which 
are ofa middle nature,and ſeem to be Natures tranſition from one degree 
to another, which may be obſerv'd 1n all her other paſſages, wherein ſhe 
is very ſeldom obſerv d to leap from one ſtep to another) 1o have we,in 
ſome Authors, Inſtances of Plants turning into Animals; and Animals into 
Plants, and the like; and ſome other very ſtrange (becauſe unheeded) 
proceedings of Nature; ſomething of which kind may be met with, in 
the deſcription of the Water-Grat, though it be not altogether ſo direct 
to the preſent purpoſe. | 
But to refer this Diſcourſe of Animals to their proper places, I ſhall 
add, that though one ſhould ſuppoſe, or it ſhould be prov'd by Obſerva- 
tions, that ſeveral of theſe kinds of Plants are accidentally produc'd by a 
caſual putrifa&7om, I ſee not any great reaſon to queſtion, but that, not- 
withſtanding its own produttion was as twere caſual, yet it may germi- 
nate and produce ſeed, and by it propagate its own, that is,a new Species, 
For we do not know, but that the Omnipotent and All-wiſe Creator 
might as direQtly defigh the ſtructure of ſuch a Vegetable, or ſuch an 
Antmal to be produc'd out of ſuch or fuch a patrifa@ion or change of 
this or that body, towards the conſtitution or ſtrutture of which, he 
knew it neceſſary, or thought it fit to make it an ingredient ; as that the 
digeſtion or moderate heating of an Egg, either by the Female, or the 
Sun, or the heat of the Fire, or the like, ſhould produce this or that Bird 5 
or that Putrifa&ive and warm ſteams ſhould,out of the blowings,as they 
call them, thats, the Eggs of a Flie,produce a living Magot, and that,by 
degrees, be turn'd into an Axrelia, and that, by a longer and a propor- 
tion'd heat, be traxſzuted into aFly. Norneed we therefore to ſuppoſe 
1t the moreimperſe@ inits kind, then the more compounded Vegetable 
or Animal of which it is a part; for he might as compleatly furniſh it 
with all 'kinds of contrivances neceſlary for its own exiſtence. and the 
propagation of its own Species, and yet make-it ;a-part of a more com- 
pounded -4"9' : as a'Clock-maker might make a Set of Chimes to be a 
part ofa Clock, and yet, when the watch part-oriſtriking part are taken 
away, and the-hindrances of its motion. remov'd, this chiming . part 
may go as accurately, and ſtrike its tune as ;exafitly, as if it were ſtll a 
part of the compounded Awomuter, So, though the original cauſe, or 
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| Mronte RAG hit Aul/ 
ip ho con which this minure Plaig ob Roſe leaves did | 


caus'd by the Mill-dew, a component pa | 
Irew, and ind did Five as a rad, erin produ: 
, yet might irbeſb cooſunns nat, 


ch gh haven power of 
6f the Creat - 4 ops ronkertin, Leney;th 
col prot perk Qing ofthe more comp 

PINE? have: ora Ayu abiliry c 


heir'own ed principle, fo asta-prodycd'a Veg etuble 
ighof'altfs compoutided nature,/atid to'proceed fo for the'mgs 
frye other V egetables astq bear flgwers and ſeeds, which 
emis ofirop apurng th 


be cas 
the like. ' So:thiatthe lictle ed aro ich app at td 


| orb ep © of the ſlender ſtalks; | h1 

of e them to-ſpring from Eben the 1l of 

' the parent” he > + 'gontain a ſeed, which, being {eatter'd oni-other 
Plant, ray pr oduce'aPlane of niuch the fame kind; | 


teaves of the 
Nor are 'Damaſk-Roſe- ioqves! the'onely leaves that produce th 
kinds of Vegetable ſp outings; for I have obſerv'd them alfoin { 
_ other kinds'of Roſe keaves,' and on the leaves of ſeveral forts of Briers 
and*on Bramble leaves they are okentithes to be found in yery great. 
thuſters;ſothat I haye found in one cluſter,three, four, c orfive hundred of 
tet making a very AT Ulack' To or feab ' ol the bark fits of 
he __ 
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Obes oY of blds Mould: wy 7 th Lo ? 
\-- gettianatifng from Porrofaftion. i 
WH - Blend White and ſevoralkinds of: 


- arg6obſetvable upon divers kinds of putrify's eng "Am 
nil ſubſtances;or Vegetableyfuch as the ſkin, raw or-Ureſ#'d, fcth;bloud, 


. 2 
nothing 'ciſe but ſe 
ind WH from cove 

heiconcurrety heat of 
"1 h” will inor be 1 un2 


humours, a Ley gas or -rocten: A a4 Woe; or Herbs: 3 


out multity csof fnall lo ong cylindrical ard-tranſparent talkanotexat 
ly ſtreigh alittle berided withthe weight of a round and white knob: 
at grew on the top:of each-of them ; mavy of theſe knobs. Iobſeny'd. . 
to be 'very round, and/of a dingioth; fatfhoe, ſuch as A. A; &c., others. 
Licort: cewiſe,but alittle oblong;as Bz ſeveral of themalictle broken, 
or cloven with chops at the top;as Cz others flirter'd as 'twere, or flown. 
all to pieces, as DD. The whole ſubſtance of. theſe pretty bodies was 
ofa yery tender conſtitution, much like the ſubſtance of the ſofter kind 
of common white Muſhroms, - for by touching them with a-Pin, I found, 
them. to be bruſed and torn; 'they ſeem'd/:eachof them} to-have a. di 
ſtin& root of their own; for < thn they grew. ncer together ina cluſter, 
et I could perceive each ſtem togiſe out of a diſtin part-or pore of 
Es ſome. of theſe were ſmall and ſhort; as ſeeming co havebeenbut 
newly ſprung up, of theſe the balls were for the:moſt part.round, others 
were bigger.and taller,as being perhaps of a longer growth;andiof theſe, 
for the moſt part, the heads were broken,  and-ſome much waſted, os 
what theſe —_ contain'd I..could: not-perceiye; whether. | 
knobs and flowers; or ſeed caſes, I am not able,to:fay, but they kem'd 
moſt. likely. to be of the ſame nature with thoſe that grow. on Muſhroms, 
which: they did.fome of them, not a little. reſemble, - 
. , Boththeir ſpell and taſte, which-are aQive. enoughtomkea (nib 
impreſſion. upon thoſe- organs, are unpleaſant and noilome.. .: 
I could not-find that they woe ſo quickly be deſtroy'd 


they remain'd intire afterf bad paſt that 
they ſtuck three or four times through the flame of a Candle; fo mT it 


ſee; fir eth the 
EY 10 pa Aga 


There are a multitude of othercſhapes aa. theſe: ical 

Muſhroms are figur'd, which would have NES a lo Nan tohave de- 

ſcribed, and would not have faitedid well with my; this Treatiſe, 

_ onely,amongſt the reſt, I muſt roroegere take note ofebiher ws 

little like to, or reſembled, a.$ ng of a\multitude{ bf little 

cations almoſt; as thatbody eres Henkind 

of Water-Muſhrom, ofa vety: pretty. t here 
And. a ſecond, which 1 muſtrior'omut, -becauk ir 

adjoining to theſe 1 ry deſerib'd;and this wonder rye» were rc 

of buſhes, or oo A > a a te ofitbork, 
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vſhallizations, without the couſjderatign amel preſoience of the ng+ 
vefa Globular form, and: as difficult ts explicate this con; 
onof Muſhroms, without the-arevious tanſideration of the form 
$6 @will the enquiry:into tha:tarms of Vegetables be no Jeb, ;f 
0: much more difficult, without the fbre-knowledge' of the fpjims of 
Mnufhroms; theſe. ſeveral Enquiries having [no lefs depentlances ene; up- 
on another then any ſele& number of Propoſitions in Mathetnatica]Ele+ 
montsmay be made to haye. oo ings N161110T 
[Nor do Fimagine that the fkips from the one to another will be found 
very great,'if beginning frorn fluidity,» or body without apy form, we 
deſcend graquaily,til}} we arrive at the higheſt torm of 4 bruite-Apimal's 

L' making .the ſteps or foundatiobs of our Enquiry, Fluidity; Orbicyr 
lation, Fixation, Aveulizatiov, or Crjftelikatian Gertmiteation or Ebulli+ 
tian. Vegetation;Plantanitation, Animutian, Senſation, In eginatiare. 
-{ Now; thatwemay thehetter proceed in our Enquiry, It will be re+ 
quiſite tq conſider : | . [44 Ti TY1 

Firſt, that Mould and Muſhrams iequire vo ſeminal property, but the 
former may be produc'd at any time from any kind of pitrifying Anirhal, 
or Vegetable Subſtance,asFleth,&c. kept moiſt and warm,and the latter, 
if what Alatbeolws relates be true, of making them. by Art, are as much 
within our 'oommand, 'of 'which Matter take the Epitomie which Mr: 
Parkinſon has deliver'dinhis Herbal, in his Chapteraf Mayſbrome, becauſe 
Lhave not 4athialur now by me : Unto theſe uſhroms (laith he) way 
wiſe be adjoywd thoſe mhich.ave made of Art (whereof Maghiolus makes mene 
traw ): that graw naturally among certain ſtones in Naples, and that the 
lanes being:clieg'd 1p, and carried to Rome, ard ether plecer, where they 
{et them-in thei Wine Cellars, cavering them with # little Earth,and ſprinks 
ling a little warm water thereon, would within four days praduce Muſbroms 
fit to be eater; at what time on:6 will: 4s alſa that Mnſhroms may: be made 
ts grow at the foot of 2 wilds Pepiar Tree, within four davr after, warn 
water wherein: ſowe leaves hanie beer diſſohu'd ſpall be pour 'd into the Book 
(which muſt be ſlit) and the ſtock, above ground. 


"Next, t ; 25 Muſhroms may be generated without ſeed, fo does it 
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ppear that they have any fuch thing as ſeed inany part of thefn; for 
having co ed fevcral kinds ofthem, I could never figd aty thing in 
them that I could with any probability gheſs to be the ſeed of it, fo that 
it:dors not as Re a__ (that. I know of) that Myſhroms may be ge- 
perated froma ſeed, but they rather ſeem to depend. merely upon a con- 
venient conſticution of the matter: out of which they are made, and d 
concurrence'of either natural or aptifielal heat.  _ «ai 
| 'Thirdlyxhat by ſeveral bodies (as Salts and Metals both in Water and 
by ſeveral kinds of ſiblimations inthe Air) atuated and 

| ae'd ſeveral kinds.of 

eure; ſeveral kinds of 
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ver, is well known'to the Chymiſts, inwhich 
or Germination, very mich hike this of Muſhroms, if I have been rightly 
inform'd'of it. '-- bY SEE 91ÞÞ 2941100 
Fourthly, I have very often taken notice of, -and alfſoobſery'd witha 
Microſcope, certain excreſcencies or Ebullitions im the ſnuff'of a Candle, 
which; partly fromthe ſticking of the ſmoaky particles asthey are car- 
ryed upwards by the'current of the rarify'd/Air-and flame, and na y 
alſo fromia kind of Germination or Ebullition of ſome actuated uncty 
parts which creep along andhilter through ſome {mall ſtring of the Week, 
are formed into pretty-round and uniform heads,;\ very much reſembling 
the formiof adds Muſhroms, which, _—_— any means exposd to the 
freſh Air, or that air which encompaſſes the flame, : they' are preſently 
lick'd\up and devour'd by it, and vaniſh. 1 
TheTeaſon of which Phenomenon ſeems to me,to be noother-then this 1 
That when a convenient thread of the Week is ſo bent out by the fides 
of the ſnuff that are about half an Inch or niore, remov'd: above the 
bottom,or loweſt part of the flame,and that this patt be wholly included 
in theflame ; the Oyl (for the reaſon of filtration, which: I have elſc- 
where-rendred) being continualy driven up the: ſnuff, is. driven like- 
wiſe: into this Or, bended-end, and'this. being remoy'd a good 
diſtance, as half an Inch or more; above the bottom ofthe flame, the 
artsof the air that paſſes by it, are already, almoſt fatiated; with the dif- 
otution of the boiling unCtuous ſteams that iſſued our. below; and there- 
fore are not onely:glutted, that is, can diſſolve no more.then what they 
are"already ating upon, but they carry up with'them abundance. of 
unfuous and footy particles, which meeting with that rag of the Week, 
that is plentifully filld with Oyl, and onely ſpends -it as faſt as it evapo- 
rates, and not at all by diflolution or burning, by. means of theſe ſteamy 
parts of the filteratec boy out at the fides of this ragg, and being 
$' ady fatiated/and cannot prey upon them 
nor burn them, the aſcending footy:particlesareſtay'd aboutit and fix'd, 
ſoas that about the end of that ragg or filament of the ſnuff whence the 
greateſt part of the ſteams iſſue, / there is' conglobated or fix'd around 
and-pretty uniform: cap, much reſetnbling the head of a Muſhrom, which; 
if itbe of any great bigneſs, you may obſervethar: its undetfide will-be 
bigger then that which is above the'rapg or ſtem:of it; for the Oyl that is 
brought into it by filtration, being by Te bulk ofthe cap alittle thelter'd 
from the heat of the flame, does Teige meansiflue as muchout frombe- 
neath from the ſtalk or downwards, as it does upwards, and by reaſon-of 
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> Candle with 'a fcroſeope;iWhere !he& We BO DRRRon of 
ng ofthe Oy], as high as the ſnuff looks black.—— —@Þ16vinv 0! 
_ 7 Nextthit irdocs ſteam away more thenbirmyÞoftld telliyblivf the 
 Hiibirvtg'of a Candle; 'the' longer HHeſaiff be whichMariſfes WG the! 
abundance of vapours oat'of the higherparts of ie 7 ilidodong 10 wolll 
-2And;thirdly, that in'themiddle of the'flattie of the Candleg"heW@hhe 
£6þ of theſnuff; the fire ot aphins principleis Hothing:neer Þ\(Gbg, 
as neet the Bottom and' out edges of rheflatiie; whiekinay be obſer 457 
the burnitlg'ffiinder of a thread;that will: ft break in thoſs/patts this 
eefiges of the flame tbuch, and not wthe'midatens 10 7 1ol als cut 
>"And TI could' add ſeveral Obſervableg that Fhaygraken notiveoFinthe 
flame ofa Lamp aduated with Bellows; and'verymigiiy-others thaticon-! 
firm me in my opinion, but that it is nor'1o much to my. preſeritpurpoſe,” 
which is onely to confider this concreet in the! ſniffofwCandlejifofare 
asit has any. reſemblance of a Muſhrom; 'to. the eorfideration'of Whith, 
thit I may return, Ifay, we thay allo obſerve! - 119077 3 ON 916 
"'"In the firſt place; that the droppings or trillings'of Lapideſcetit waters 
in Vaults tihder ground, ſeem to conſtitute a kind ofpetrify/d body foriil# 
almoſt like ſome kind'of Muſhroms inverted,in ſo*tnach that I have'ſeeri 
 fmeknobb'da little at the lower end; though tor the nioft part, deed 
they are otherwiſe ſhap'd, and taper'd towards the'end;the generativitof 
which ſeemsto be from no other reaſon but this, that'the water by ſoaks 
ing through the earth and Lime (for I gheſs that ſubſtanee to add tmich 
toit petrzf9ing (quality): does ſo impregnate it ſelf with ſtony'partieles; 
that hangihg in drops in' the roof of the ' Vault ,\'by*reafon 'that the 
ſoaking of the water is but ſlow, it becomes expos'd to the Air, and'there> 
' by the outward part of the drop by degrees grows hardy by reaſorthat 
the*water gradually evaporating the ſtony particles neer the outfides of 
the drop' begin to touch; and by degrees, to'dry and grow cloſer toge- 
ther, and at length conſtitute'a cruſt or ſhell about the drop ; tnd this 
foaking by 'degrees, being more and more ſupply'd, the drop grows 
longer and longer, and the' fides'harden thicker and thicker into a 
Quull or Cane, and at length, that hollow or pith becomes almoſt ſtop'd 
up, and folid: afterwards the ſoaking'of the petrifying water, finding no 
longer a paſſage through the middle. butſts out, and'trickles down the 
ontfide, and as the 'water 'evaporates, leaves new fuperinduc'd ſhells, 
Which more and more {well the bulk *of thoſe Iceicles: and becauſe of 
the preat ſupply from the Vault, of petrifyzzg water; thoſe bodies grow 
bigger and bigger next to the Vault, and taper or ſharpen towards the 
bez for the acceſs from the arch of the Vault being but very ſlow,and 
conſequently the water being ſpread very thinly over the ſurface of the 
Iceicle, the water begins to fettle before it can reach to the bottom, or" 
corner end of it 3 whence, if you break one" of theſe, you would almoſt 
imagine ita ſtick'of Wood petrify'd, it having fo pretty a'reſemblane@of 
pith and grain, and if you-look on the outſide of a piece, or of 'ohe 
whole, you would'think no lefs, both from its vegetable roundneſs and 
m_ T tapering 
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EIT: uy a ad wy. 
JPP ort LILY wing' It, {Dor aye Cl- 
LT you Obſervations4o props explicte.n 
uſefall” 4Fbgory as this. of Muſhroms ;-tor; though the. can- 
Zan principlete that ofpeirifj'd Iceicles may be pore cane; Jet 
cant: butthinks that there-is ſomewhat a "> hi caule, 
i2W % erefore. haye have Parhereogman e of it; whore "a kexixtobe ſuch a 
DB». .and..to, afend, whether the heat, of the Sun and Ain, or vc 
&7 that OM neninten and p#trifa@ion, orbath together 3,aFa 
xthere be not. a thxdor fourth; whether's Saline nc DC oh a 
_ copliderabloagent ja this buſinels alſo.25 well as heat 3 whether alÞd a fixa+ 
£l98 precipitation ox-fettling of certain parts out of the aerial Maſhrom 
may-nat be allo, a conlderable coadjutor in the buſinebs... Sinee wefmd 
that many pretty degree orſtiri« of the particles of Silyex may be precir 
tate upon a,picce of Brais put into a ſo/xtien of Silyer. very much/di- 
uted with fair water, which look;not unlike a kind of mould. or hoar 
that piece of wetal ; and the hoar froſt locks like Lond of mouldz 
Whether there.may not be ſeveral others that do concurr tothe pro» 
action of a Mufh day, > having not yet had ſufficient timeto proſecute: ace 
cording to my defir L mu referr thistoa- better opportunity of my 
QWHor leave and LN it to the more. diligent enquiry and cxa7 
S808 Each, as Can be maſters both of leifure and conveiencies for 
uch fs WIFY-. 
: And Fo man Sine, Ia conclude, har "Sn have been. able 
the.nature rimary life and vepetatian, Ican- 
not hooking the leaſt. probable argument to perſwade me Vent is any = 
concurrent. cauſe, then __ Is op Mechanical; wg, ed qe i cg 
| as are wu upon t Ape et wt : CA as 
that a Ship, when.the Sails are hoiſt up, and. the Rudder.is ſer to-fucha 
( ul wheathe, hen —— be moy'din fuck a Way or courſe 
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Obi is a - DidarHh that hon wileſt of Kinps rhibught neither emworthy! 
'Þ his ſpeculation/northis Pen,' and Tr ob\amongit Platits ii: bein; 
ulk'one ofthe ſmalleſt, yet itisnpt'theleaſt Conkdedabie: 1 Box asroiits 


ſhape, it may-compare' for the beauty of it with a Plant/charigrows, 
and bears a nic bigger breadth ;: it hasa root almoſt like'aſeedy Par 
' nep, furniſh'd with ſmall ſtrings and ſuckers, whichiare all of them'finely' 
branch 'd: \Tike thoſe ofthe roots of:much bigger Vegetables; out of this 
fprings the ſtem or body of the Plant, which 1s ſomewhat Quadratgulay,) 
rither then Cyb#drical, moſt: curiouſly fluted or ſtrung with | Imalſ'creaſes, 
which rd for the moſt part, parallel the whole: ſtems.'on (the fides of this 
ate cloſe and-thick ſet,'a multitude of fair, largeqwell-ſhap dlenyes,lome 
of them of a; +onnder, others of a/longer: tha —_— 'AS they” Arc: 
young per or oder when pluck'd\;; as'T gheſs by this, .thatthote Plaines that 


d:the ſta}ks growing from! the top of them, haiitheir: leaves of iv much 


longer ſhape, all the ſurface of cach fideof which, is curjouſly' 'cover'd 
with a'thdkfitude of fittle oblong: tranſparent bodicg;i In: the" manner as 
you ſee it expreſs'd in the leaf B, in'the X'IIT.. Sobeme.,t - 7.1 bois 

--'ThisPlanr, when youbgand ſphitigingup; docsimuch reſedhble a HouC: 
leck having! thick leaves,almoſt like that, and ſeemsto'be ſonmwhut of kin 
toitin other particulars zalſo from the'top of the leaves, thereſtioots out 


@ ſmall-white and tranſparent hair, or thorn : This: ſtem, intiime;come to 


ſhoot out into a Jonh. xoundand'eveniſtalk, whictby cutting rranſyerſly, 
when dry; I manife 

Reed, without any kind of 'knot;/ or ſtop, from 1 its bottom,” where the 
leaves encompaſs dit, to the top, oti/which there grows a Jarge-ſeed caſe, 


ly 'foand to. bei a ſtiff; hard, and hollow!Cane, or 


As cover'd with a thin.'ahd mote whitiſh ſkin,B, terminated in-a long 
Dy top; Which at- firſt covers'alÞthe Cafe, atd by degrees; as that 
| the ſkin cleaves, and at length fallsoff; with' its thotny top and all 
(whichiis apart of it) and leaves theſeed Caſe to ripen, and by degrees, 
to ſhatter out its ſeed-at a'place underneath this'cap; B, which before 
the ſeed yripe, appearvlike a flat barr'd button; who any hole in the 
middle; by as ir ripens; the button'(grows- bigger; and a'hole appearsir 
the middle'of i it, E, outof which, 1n-all probability, the ſeed falls3'For 
hs by a proviſion of Nature, that end of -this Caſe twrne Up 
ee th + as the eatsof Wheat-and Barley wl 
ning 'feyeral-of theſe dry Ted Caſes,''F;'I foundthet 
D9t0., FP it 3101 40 9 1 ry 'l quits 
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V1 CR O'GRAP HD AG/ 
yr ihe think pede gator wo £0. 
3 ky. bf th Þ 0:7 NN tri ASTRO die 
CA Which twoghs iptrrft 
vere fill'd witt th eiudes of of fares C ga 

elfer Caſs ſein 41 joke of the IS cas ty - farr as 1 was able to 
em) effd ſmall white ſeeds, much like the ſced-bagg 
roathon, after the flowers have been two or three 


if} bur thic 1 Heauld « not fo. perfeftly' diſcern, "5 


Fs any ik Pawn 
inkeof ow rather found j it to be ſptinging, mature, ripe; ſeedy, 
ad herd at dll times of the yeat z But I found ie moſt to flouriſh and 
us rk and moiſt weather. 
Jt Kathers 1 its nouriſhitments;for the-moſt part,outof ſome Lapideſcent,or 

b; e corrupted or thang'd frotn jts-formier texture, or ſab- 
Mrm; for I bave found it 6 ow On the'rotten parts of Stone, 
oof grow ing” vers 7: Lender 2 Creadingir fil 
-;Jt; $oN rKs$ of leveral i rees, {prea ing'it y ometimes 
ground- upwards; and ſontetimes Gm ſorhe chink/ or cleft of 
the bark of the Tree, which has ſome pan 94 ſabſtance'in itz but this 
ſtems of a diſtio(t kind from that which I ry'd to.grow/ on purify 'd 
wphocke, and rotten earth, 0 

: There are alſo great varieties of other kinds of Molſles, which grow on 
T ag _l —_ other Plants, ab” which | p je _—_ NO MeAtioN, 
nor growing: on of a man, which much re- 
ſenibles that of Trees. | 

Whenlier this Plant does ſometimes originally ſpring or riſ6.out of cor- 
ron: NON ſeed, I have not yet mide trials nough 
to poſitive or negative s/ for as it ſeems very;hard to 
eoninehow ke ſhould begenetally diſpersd into all party, where 
there beg upleG; we may rationally ſuppoſe, that this 

exceeding {wall,and conſequently exceeding lig] 

; ard carried to; atid fro in the Air i -— 


mw 
I L 
by 


| ates, 

Joi vr marr tO thrive inz @ if we will havo io promed 
\ it; is not le difficulle to conceive, 2287] 

e cortupt iN apts ob hve 


jof cakly of ute cataatiing) differing bodies 
the produftion.of the ſome edgy. te, 1 gs | 
dries; Wood, or vegetable: ſubſtantes, and Books, Leather, Rbrns, or 
animate ſubſtances, "ied re maptwieks fowe plauſi bleneſs lay, that Air 
1d) ator are the coadjutors, or tyſbruumisjn all kinds of pmbrifa@ions, 
that thereby the bodies (though whil't they retain'd their ubſtan- 
al-forms,wete of excectling differing natures, yet)fince they are:difſoly'd 
abbot mto another, they may; be. very Howogeweown, they being almoſt 
reſolv'd again into Air, Water,and Earth retainipg,perhaps, one part of 
their vegetative faculty yet entire, which meeting with congruous aſ- 
ſiſtaors, uch.as the heat of the Air, and the fluidicy of the Water, and 
like coadj jutors and iconveniences, acquires a certain vegetation for 
, wholly dilfring perhaps from that kind, of vegetation jt had 
Ec 


+ Toexplain my meaning aletle better by a grok Similitude "I 

- Suppoſe a cyrious piece of Clock-work, that had bad ſeveral i motions 
and contrivances in it, which, when in order, would all have-moy'd in 
their defign'd- methods and'Periods. We will further ſuppoſe, by ome 
"means, that'this Clock cones to be broken, bruſed, or otherwiſe difor- 
dered,' ſothat ſeveral; parts of it being diflocated, are impeded, and fo 
Nand Rill, and not onely hinder its own progreflive motion, and produce 
tot the effect which they were daſlgn'd: for, but becauſe the other parts 
alſo havea dependence/upon them, put a ſtop to their motion Nhevifes 
and fo the whole Inſttumene becomes unſerviceable,,-and not fit for any 
uſe. This Inſtrutucoe' afterwards, by ſome ſhaking and tumbling, and 
throwing up and down, camesto have ſeveral of its parts ſhaken out, and 
ſeveral of 1ts curious motions, and contrivances, .and: particles all fallen 
aſunder z here a Pio fallsout, and thete a Pillar, and here. a Wheel, and Cw 
there a Hammer, anda Spring, and the like, and among the reſt, away \ 
falkthoſe parts alo which were bruſed and diforder'd, and had all this 4 
while impeded the motion of allthe reſt; hereupon ſeveralofthoſe other 
motions that yet remaini, whoſe ſprings were not quite ruadown, being 
now at liberty, begin each of them | ſees thus, but quite after 


noche merhol then before, there being FI and the 
XI Se Qwner, who nes to hear 

gnorant. _ my Warch-makers 

nods, ot that 

how. ory made 8 
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' may be'cauyd by a vegetative-principle; 'whichr) 
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M1crocrantal 


wards,' upon a farther corruption'of ſeverat paits:that hadialWt 


- 


' impededit, the heatof the Sun winding up, avit/were;'the ſpring, ſetsifr 
apain intoa vegetative'motion, and'thrs being ſingle/and notat allire 


lated as it was before(when a partof that greater machine the/priſtine've- 
getable)is mov'd afterquite a differing manner,and producesetiects very 
Jifſerin] from thoſe iridid before” 2 17 VP ot 0 iggs boiotet 
- - But this T propound onely as'a conjecture, not that I am more enclin'd 
to this Hypot - nears ſeminal; which > ho rea{or] gheſs to'be 
Mechanicalalſo; asI may elſewhere more fully ſhew :;Buc'becauſe I may, 
by this, hint a poſſible way how-this appearance may be ſoly'd:; tuppoſin 
we ſhould be driven to confeſs from certain Experiments and Obſery 
ons made, that' ſuch -or' ſuch VegetablestvEre produc'd-our.of the cor- 
ruption of another, without any concurrent feminal-prmciple- (as Thave 
given ſome'reaſon to-ſuppole, in the deſeriptionof a Microſcopical Muſh- 
rome) without derogatingat all fromtheinfinitewiſdon of the Creator. 
For this accidental production, as T may call-it, does manifeſtias much, 'if 
not very much more, of the-excelſency of: hiscontrivance as any thing in 
the more perfett vepetative bodies of the world; even as the accidental 


motion of the'4utomaton does/make'the owner/ſee; that there was much . 


more contrivance init then at firſthe imagiri'd;'/Barof this T have added 
more inthe deſcription of Mould;and'the Vegetables on Roſe teaves,@>c. 
thoſe being much more likely'to have their)original from ſuch'a cauſe 
then'this which I have here deſcribed; in the''13. Scheme; which indeed [ 
cannot conceive othetwiſe of, thenasof a moſt-perfe&t Vegetable, want- 
ing py op the perfe@tions of the moſt'confpicuous and-vaſteſt Vege- 
tables of the world; 'atid 'to be:of-a rank ſp bigh, as"that it may very 
proper be reckon'd'with the tall Cedar of -Lebanor, as'that\Kingly 
Botaniſt has done, 0977 7 097 mobo 11 bobaqmi elit 


'  Weknow there may be as much curioſity of contrivance;and/excel- 


lency of form in a 'very ſmall Pocket-clock; : that takes notup an Inch 
ſquare of room.,as there may be inia Church-clcck'tharfills a whole room; 
And I know not whether all the' contrivances and Mechaniſmrtequiſite 
to a perfect Vegetable," may not 'be crowded into an entordide Jets 
room then 'this of- Moſs, as I have heard of a ſtriking Watch ſo ſmall, 
that it ſery'd for a Pendant in a Ladies ear 3-and Ihavealready given 
you the deſcriptionof a Plant growing on Roſe&leaves, that isabundanc- 
ly ſmaller then Moſs; infomuch, that neer Tooo;! ofthem would hardly 
make'the bigneſs of orie ſingle'Plant of-Moſs. :And by. edmparingthe 
bulk” of Moſs, withthe bulk of the biggeſt 'kindiof Vegetable we meer 
with in Story (of which kind-we find in ſomethotrer-cliniatts;: as:Gwine, 
and Br afile; the ſtock-or' body i off fome Trees: tobe twenty foot in Dia- 


one | part *of an Inch) we ſhall find: 'that-the! bulk-of the 'one 
will exceed the bulk of  the- other;/'no! lefs':chkm 2985984 Millions, 
oh | Or 


meter, Whexwns the'body. or ſtem of Moſs; forthe: moſt: 2 not'above 


\ 


what: corofiie. choplh 
cafie»to kiin; even axonrdayy aid: ahonſnd years art bir bs 
eric HO Eo rime.:, 7-154; 45 55; {1 vid Ir: TD THis 


.-Ihaverakennotice lod an infiuitc owns bf OY  kindginf 


very-odedf them, thy would: 
be tout al reciekdins RAMont 


key the Air and Rata, will bs Mike over bover 5d wich 


' ennlb ſo] which will very gmch foul and greemaby kind of cloaths 
char are rub againſt ir; vowel jog this | could not: certaintyiperceive 
parts of! it any:determinate form,though.inmany I cauld perceive 


«Bed? *rwere of young Moſs, bur-in rem. parts it look'd almolt like 
greet buſhes,and very confusd, bur blivays of whar ever ir Figures 


the parts appear'd of, they were always green, atid feemn'd to: be either 
Ki or to have —_— principle. We 2h 


Sponge is commonly jeckot? d atnong & the Zophjts, or Plant Ani 
| nals;and thetrextwreof it, which the Adiereſtope diſcovers, ſeems to 
or us for it. isof a form whereof I never obſerv'd any other Vege- 
table, and' rod. ſeems impothblethat aty fhould be of it, fox it:Gon-. 
fiſts ofaninfioi b ſhore fibted, or nervous parts; miith of 

bign -euricuſly jointed” or cantex'd together itt the form 
ore'platnly madfeft by the Ine Prangs hae £6 
adde 


. , 43 
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'-Atthe Joitts thitsdrn0 one.bf:the three:thar- Anas the ſock 
whereonthe other grow, buteach of thefibres:are, for the maldp:; 
an equal bigneſs, and ſcemeach of them to have an equal ſha 
joint 5 he leadare all ofthem much about the ſame Ne 
towards the topof the drew. neerer the 
Is uſual} in Plants, Jen 
velve timesm6 E dig berwees lake ther 74 of Flleiaer 
moſt part, above {o meet, that they gol cives o angles very 
ns fm another. 1-906 
$ likewiſe;-and holes of this reviculated body, arenot lets 
irr ::ſome bilateral, others trilateral, ody, quadrilateral 
2may., Thave-obſervid. ſome meſhes tohave.5, 6, 7,8; 07:9. fides, 
and ſome: __ __ _ fo execeding vatious 1s the Tajee: Netare i in 
Ag to So ark ht ofthis Vegetative body. 5 they areſo 
uſuall-every where,"that I need-not :deſcribe-theni, co! of a ſoft 
and [porous\ſubſtance, repreſenting Lock, ſometimes a fleece of Wooll ; 
but it has beſides theſe fimall microſcopical 'pores which lie between the 


fibres, a" multitude of round pores or holes, which, from the; top. of'it, 
Pierce into the body, and. ſometicties go quite through to the bottom. 

I have obſerv'd many of theſeSpon to have inchded likewiſe i in 
the midſt of their fibrouveontextu $/ Pre | 


onſtedit was:phrſo8ty ſhap'd, The later of which 
beca Rida novfindthat avy of. 0g 


by ; © 
» 


are found ro increaſe fr . I! IM n little 


great.like Vegetables,that is, part oF part,or like 
equally growing rogerhers z Or whethet they be m papirfeee: or ſeedbaggro of 


_Mienoonarmi. 


obſervable i in theſe Sponges wete made by the erir2 

*teroge? oj ſubſtance”(whether 'air, or ſome 

r fluid bodies. wa do the fame thing) which 

> leffer;! ere c6] hed nto very atge 'bubbcs, and 

fo mich zhit way our of the Sx nes oo in «cher $E ght 

leave = cavity ; nl if it peeing: booti carry up Nite 5a. 

Jac nit les, which may'be perteiv at the'6h ld de fe g potipe, if 

| vpaly pot and rev; ay, 'o php ſelf i into bes naty : 

$, or be then ae be W "and ſuffer'd.to expand'it'felf a; ain, which! 

t Fo whil'{t moiſt: for when it Nag thus {fo *dit felf into its 

al ſhape and ike ons, *tis obvious'enough that the mouths of the 

| holes have a kind of lip or riſing roynd aby f them; but the other 

jg pores have little'or none. It tay further, e found. 'thateach of 

theſe g ba pores has many ther ſmall potes below, that are united unto 

it, Tk help'to conſtirute it; alinoſt like 6 many rivulets or ſitiall ſtreams 

that contribute tothe ttiaihtenance of” a large River. ' Nor frotn this 

Hypotheſis would it have' been difficult to explicate,” how thoſe little 

branches of Coral, ſrmal Stones, $hells, and the like, cometo be mcludet 

by theſe frothy bodies': : But this inded was but a conjetture ; and uport 

a more acchrate enquiry into the form of it with the Microſcope, it ſeems 

not to be the true origine'bf them'; for -whereas Sponges have onely 

three arms which join together at cach knot, if they” had beer geterated 
from bubbles they wuft have had four.  - 

'But that they ate Avimil Subſtances, the Chyjrical' examination of 


them: ſects to manifeſt, they. affording a volatil Salt 'and ſpirit; like Harts- 
Horn, as :does alſo their great ſtrength and tou ghnefs, and their ſmell 
when burh't'in the Fire or'a Candle, hich has a Ind of fleſhy ſent,not 
much unlike t9/-hair, | Atid Kaving finte exatnin'd ſeveral Authors con- 
m,among others;l find this account giveti by'Belorizs, in the 

of his 29 Book; De Aquatilibur. S8pongie reteites, ſays he, a fic becis 

OCT e-ſcopulis aque wiring ad nos vel late re cabitos, ON qua- 


fangs arboribus adhe ret, ſordido quiodatit 
re wſque aded  fetida, ut vel emrinus nanſeant 
ave pes ', foes inanes in vr & his Spongiis 


"i jy (4650 Caterune 
roche tiolus, 4 
deind Lad-rahpe xy if ſw entiba 
bs Pe.  Tanquamr radicibue. Swperne omnes'propemo- 


Flobots Tre verd _ ant quini patent. per os 


: hi L hands HY nay ac 
robable) were yery, much bigge! alto 
he afbro ih 2 Mac poley or fl; 
werefarook into the | 


of a horney, or rather 
and 


texture and make: Fa 6-4 
| the fibres, or texture. yp its « 


poor park ae bo of the holes mens above an, Inch and. {tl WOT 919 0 the 
fibres and Spas of it as log a be FOE Tod te with 
ep E goulpicygn y with ap or e Microſcope. An 
deed, lem d to have been the habitation lome A Anal i4 and FO 
Lin I fnd a very conſonant account LE Why: 
ro own a certain little Animal, call d Prrnothera, like a Spi ig 
bead in thoſe caverns-of a Spopge, from within, which,by. opening and 
g thoſe ales he jnſnares an catches the little Fithesz and in ano- 
ther place he ſays, That'tis very confidently reported, that tl 
tain Moths or Worms that refide inthe cavities of 2 Sponge.and- are there 
nouriſhed : Notwithſtanding all which Hite think it well worth the 
vg into the Steer and nature of a 


uinduſcover FA 
mat Ret gh Ved of mucuus- 
6 ph walk d away. ;. 
hn makes me imagine, that there may probably be ſome 
Wl ng Anigaal fo is, that examining the texture of the 
filamentsof tann'd Leather, 1 find.it to bemuch of the {ame nature and 
lireagth of a $5.8 and with my 2fcroſcope, I have Td any ach 
:olnand bake aa] have delpbed io Sponges, the fibres allp in the hol- 
' lowof ſeveral forts of Bones, .after the Marrow has beep remov'd, I have 
ow reſemble this textuze, though, 1 « (1 never. yet 
0 wwxtang cxattly the fame, nor. An, þ x curiolity\ compara le 


"The lumens of it.are much {analler theo thoſe of Sik, and chrongh 
icrgſcope appear yEry UCeT 4s tranſparent, Bays Wy PRrts- 9 E hem 
HOLY, ICH. MOTEC.. + IT | 

- .Hlavi ploy ion a rea An of lhroms, 1 
Ig: aments, feed nova As tO make 


ſeverillforrs rk fuch'as! ideas Maple W "OORT99s: 
wonby call'd by'thename of:Sprk; but thabah&:meed:withito-he 

ſold inShops, [is brought from: fond Seas) Ifouwittobemat of aty 
ceeding:delicate texture:: For the |ſnbſtance of it feels; a and, looks to} 
_ ze naker eye;and hay beſtretchi&any way exactly ikea vermtinepicce; 


Leather, or waſh'd Leather; bur it isot {Omewhatatbrbwher. 


Mend mithig neer ſo-{trongz bi examining; it: with my! pe; 
; Gy 


I found-ir of: fomewhar: another. make; then/any:(kind! of 
whereasboth Chamois, andiall other kindsof Leathet:I-have:yet view'dp 
confiſt of an infinite company of filaments, ſomewhat like buſhes inter- 
woven one within another, that 1s,of bigger parts or ſtems, as it were, and 
_ branchings that grow out of bed, -: like a heap or Ropes ends, 
where each of the larger Ropes.b lit 0 , Into 
= Imafl&r © Crd TANK art Ho rat) PURE {alles Ew? and 
thoſe Lines into Threads, &c. and thele ſtrangely Intangled, or inter- 
woven” one within another : The tekture of” this Touchdwood ſeem 
more like that of a Lock'or a Fleece of Wool; for it conſilts'6f anni 
number of ſmall filaments, all of themi;as farr as I'tould perceive; of the 
fame bigtiefs like thoſe of a Sponge.” -bur that the filaments of this'were 
not a twentieth part of the bigneſs of thoſe of a Spoiige; and I could not 
b- lainly perceive their joints, of their mantjer of interweavings though, 
rras[ was able todiſcern with that' AGtroſropeT'had, T ſuppoſe it to 
(on ſome kind of reſemblance, but the Jounts are e nothing neer {0 Ry 
nor without much trouble viſible. * fs SC OTIgNNT fPotoret + 
' -» ThehlamentsI could plainly enough betoelven ” be ever,roahd.eyline 
drival.cranſparent bodies,and to croſseach other every way; that is; there 
were not more ſeem'd tolie borizontalh'then perpen rculaylyand thivart- 
way, ſothat it is ſomewhat difficult” to conceive- how they ſhould. grow 
in that manner. By tearirg off a ſindll'piece of it; and looking on the 
ragged edge, I could athong ſeveral of thoſe fibres perceive ſmall joints, 
thatis, one of thoſe hairs {plit into two, each of the lame big pw with the 
other out 'of which they ſeem'd to grow, but Raving "not late had an 
opportunity of examining their manner of groweh, elinot PO vely af- 
firm any thing ofthem./ * © MIO! 

» Butto'proceed, The fwelling of $6ozes upon wetting, and the riſe ing 
of the Water in it above the ſurfaceof the Water that it tonches, are 
both fromthe ſame cauſe, of whictr a af account' is alreatly given in the 
fixth Obſervation, 

;The-ſubſtance of them indeed, Hat Gt tman' exballetit properties, ſcarce 
tobenier with in any other body-ih-the world; tharf have often won- 
dered that fo little aſe is made of it” ad-thbſ66tely 'vile-- and ſordid: 
certainlyy\if it were well conſider d:it would afforc much greater 
 veniencies. Teeny ff EE 
"That "uſe which the Divers ate fajd'to "Y yy ſees /2iÞ wc, 
u0ge, inginade trialof irmyel, > by dip) ing + half pice 
Oe: l. :and' putting on fr mouth,a nd JE! 11 
det waterI could notfind any chi hihs 
V > 
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was as foon out of breath,as if Thad had no Sponge,nor could I fetch my 
breath:without taking in water at my mouth; but I am very apt to 
think, that were there a contrivance whereby the expir'd air might be 
forc'd to paſs through a wet or oyly Sponge before it were again inipir'd, 
it might much cleanſe, and ſtrain away from the Air divers fuliginous 
and other noiſome ſteams, and the dipping of it in certain liquors might, 
ports fo renew that property in the Air which it loſes inthe Lungs,by 


g breath'd, that one ſquare foot of Air might laſt a man for reſpiraty- 


on much longer, perhaps,then ten will now ſerve him of common Air. 


tt. 


ms. 


Obferv. KXIII. Of the curious texture of Sea-weeds. 


Or curioſity and beauty, I have not among all the Plants or Vege- 

tables T have yet obſerv'd, ſeen any one comparable to this Sea-weed 
I have here deſerib'd , of which I am able to fay very lttle more then what 
is repreſented by the ſecond Figure of the ninth Scheme: Namely, that 
it isa Plant which grows upon the Rocks under the water, and increaſes 
and ſpreads it ſelf into a great tuft, which is not onely handſomely 
branch'd into ſeveral leaves, but the whole ſurface of the Plant iscover'd 
over with a moſt curious kind of carv d work, which conſiſts of a tex- 
ture much reſembling a Honey-comb 3 for the whole furface on both ſides 
is cover'd over with a multitude of very ſmall holes,being no bigger then 


'fo many holes made with the point of a ſmall Pinn, and rang 'd in the 


neateſt and moſt delicate order imaginable, they being plac'd in the man- 
ner of a Q#incunx, or very much like the rows of the eyes of a Fly, the 
rows or orders being very regular, which way ſoever they are oblery'd : 
what the texture was, as it appear'd through a pretty bigg Magnifying 
Microſcepe, 1 have here adjoind in the firlt Figure of the 14. Scheme. 
which round Area ABCD repreſents a part of the ſurface about one 
cighth part of an Inch in Diameter : Thoſe little holes, which to the eye 
look'd round, like ſo many little ſpots, here appear'd very regulazly 
ſhap'd holes, repreſenting almoſt the ſhape of the ſole of a round toed 
ſhoe, the binder part of which, is, as it were, trod on or cover'd by the 
toe of that next below it;theſe holes ſeem'd wall'd about with a very thin 
and tranſparent ſubſtance, looking of a pale ſtraw-colour ; from the ed 
of which, againſt the middle of cach hole, were ſprouted out four fmall 
tranſparent ſtraw-colourd Thorns, which pads protect and cover 
thoſe cavities, from either {ide two 5 neer the root of this Plane, were 
ſprouted out ſeveral ſmall branches of a kind of baſtard Coralline, curt- 
ouſly branch'd, though ſmall. 

And to confirm this, having lately the opportunity of viewing the 
large Plant (if E may fo call it) of a Sponge peirify'd, of which I made 
mention in the laſt Obſervation, I found, that each of the Branches os 

Figures of it, did, by the range of its poxes, exhibit juſt ſuck a texture, 
| the 
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rows of "promo deſcrib'd ihe 26. po tray ogy ufo, 
rat forts: of white Corel, 1'bave with-a Avcrorafte 

ally. ſhap'd.: And I doubr bot, but; that he: TN 

evetal kinds of Plants that grow wpon Rocks, w po 
times ovexfioive, 2nd tho heaps of othets which are votnizeds 
on the ſhorc, may find maltitndes of hetlt Platts, and other 
like his will afford very beautzhu} far. the J6crofrape 3 and vhis 
Specimeriete is ad join'd onely to excite their curiokities who bave ap 
portunity: of obferving to exatnine awih collect; what they fad 
' their thoice 3, for the Sen, among terreſfirial bogits, is alſo a Prolifie | 
mather, and affords as many Inſtances of 6 LG: CR as. El: 


&-theſo 
@ lome- 
d4 it Bp- 
pa i 


ther the Air or Earth. 
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Obſerv. XXIV. Ofthe oy of Roſemary, wy FI " 


His which is delineated within the circle of the ſecond Figure of * ol 
14. Scheme, is a ſmall part of the back or under fide of a leaf of 
wr gr which I did not f 267k make choice of, becauſe ithad any 
g pee eculiar which way not obſervable with 2: Mdcreſoops in ſevergh 
DE fants, but becaufe it exhibitsat-one view, 

Firſt, a ſmooth and ſhining ſurface, namely, AB;whictyis's potbof the 
upper fi fide of the leaf, that by a kind of hem or doubling of the leaf ap- 
pears on this ſide. There are multitudes of leaves, Whoſe firfaces "4 
hke fr ſmooth, and as it were A vn which Jook like a curious quilted 

green Silk, or like a Bladder, or ſome ſuch plubletraniparcnt 
Ren full ſtuffed our with a green. juice or liquors the ſurface of 
Rue, or Herb afs, is poliſh'd, and all over indented, or pitted; like the 
_ Siltk-wortn's which I hall anon deſcribe 3 the ſmoock ſurſtecsof other 
Plants are otherwiſe quilted, Nature in this, as it were, cxpretiing her 
Needle-work, or —_ 

Next a downy or buſhy ſurface, fuch as is all the underifide alinoſt, 

apponty through the AG ope much like a thicker of buſhes, and with 
this kind of Down or Hair the leaves and ftalks of tnultitudesof 'Vege- 
tables are covered; and there feems to be as great a varicty in: the ſhap pe; -- 
bulk, and manner of the growing of theſe fecundary Plants, as m eye 
_ them (they , asit were, aPlant growiagouted a Plant, or ſom 
what like the hairs of Animals) as there is to be found amongſt imall 
ſhrubs that compoſe buſhes; bur forthe moſt 4 chey conliſt of final | 
Ela a7* = of which grow in the of fall Needles gr 
ins,as *the'ThiRtle;Cowag-cood and Nettles others in the toputiio 
Cat's elaws;2s in Cliders, the beardsof Barley, the eges of ſeyeral for 
ds, Ge. in other,as Colsfoot;Roſe-campion, Aps, Pop 
Willow. and almoſt all other downy Plants, they grow mthe fern 
buſhes. a in each particutar Plane. That: | 


'oblery fo _ cu: 


MicorocrkanPlik 


fore inthe 19. Obſervation noted 'on Roſe-leaves, is of a/quitediffer-: 
zkind, an ung indeed a real Vegetable; diſtin&t fromthe leaf. 
Thirdly, theſe ſmall buſhesarc obſervable an infinite company 
Pro br Dy Globular, and very mich reſembling Pearls, 
namely; 'CC CC: of theſe there may be multitudes obſerydiri Sage, 
_ ms other Plants, which 1 ſup] poſe was the reaſon why Atharr 
her ſuppoſed 'thens to be'all cover'd with Spiders Eggs; or young: 
ins which" indeed: is'nothing-elſe but ſome-kind of gummous 'exſu- 
Crag is always mach ey the fame bigneſs; - At firlt 6 hr of theſe, 
confeſs; I'imagin'd that they might have been ſome kind of; matrices,"or 
nouriſhing receptacles for Sera or Inſed, juſt as I have found Oak- 
6 pon] and/'mu firwder of ſuch other large excreſcencies on the'leaves 
and other parts of Trees and ſhrubs to be tor Flyes, andidiy: 
ſes, but obſerving them to be there all the year, anc 
change their magnitude, that conjecture ſeem'd not fo 
what ever be ls uſe of it, it affords a very pleaſant obje& through the 
Microfvope;" and\ may,” perhaps, Upon further. examination,. prove very 


Juciferous. 


"Ohlins; XXV. % the finglag points and j Juice - Nertles For 
- JO other venomous Plants. 


: - Nettle i is a Plant; wavell known to every one;as to whar the a appear- 

[Nance of it is tothE'Haked eye, that it needs no deſcriptionzand there 
are very few that have not felt as well as ſeen it 5/and therefore it will be 
no news > tell that- a gentle and flight touch of the ſkin by a Nettle,does 
oftentime; not onely create very ſenſible and acute "mock like tliat 
of a buirnor ſcald,but often alſo very angry and al ys gs and infla- 
mations of the parts,- ſuch as will preſently riſe, and continue ſwoln di- 
vers hours. Theſe obſervations, I fay, are common enough ; 3 but how the 
painis ſo-ſuddenly created, and 'by what means continued, augmented 
for a'time, and afterwards iminiſh d,and at length quite exſtinguiſh d, 
has not, that [ know, been explain'd by any. 

; Tre we muſt;have recourſe to our Aficroſcope, and: that will, 'if 
almoſt any art of the Plant be looked on, ſhew us the whole ſurface of 
it; - J' thicker ſet with turn-Pikes, or ſharp Needles, of the ſhape of thoſe 

epreſcated in.the 15. Scheme and firſt Fige eby AB, wy are viſible 
lototheinaked-eye z each of which confite "two parts very diſtin 

ſhape,and differing alſo in quality from one another. For the part. A, 

aped very 1 much like around Bodkin,from Bt; tapering tillit .cndin 2 
ry. tharp-point; it is 'of a ſubſtance very hard and ſtiff, exc ly 
anſpatent and cleer, and, a Iby many trials certainly found, is hal 

- This s Hound by this Experiment, [bad a. very, conveniges. Mer %o 
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before in; the 19. Obſervation noted on Roſe-leaves, isof a quite differ- 
Ing kind, and ſeems indeed a real Vegetable, diſtinct from the leaf. 

Thirdly, among theſe ſmall buſhes are obſervable an infinite company 
of ſmall round Balls, exactly Globular, and very much reſembling Pearls, 
namely, CCCC, of theſe there may be multitudes obſerv'd in Sage, 
and ſeveral other Plants, which I ſuppoſe was the reafon why Athanaſius 
Kircher ſuppoſed them to be all cover'd with y cope Eggs, or young 
Spiders, which indeed is nothing elſe but ſome kind of gummous exſu- 
dation,which is always much of the ſame bigneſs. At firſt fight of thelſe,] 
confeſs, I imagin'd that they might have been ſome kind of vatrices,"or 
nouriſhing receptacles for ſome ſmall Inſect, juſt as I have found Oak- 
apples, and multitudes of ſuch other large excreſcencies on the leaves 
and other parts of Trees and ſhrubs to be for Flyes, and diyers other In- 
ſets, but obſerving them to be there all the year, and ſcarce at all to 
change their magnitude, that conjecture ſeem'd not fo probable. But 
what ever be the ule of it, 1t affords a very pleaſant object through the 
Microſcope, and may, 'perhaps, upon further examination, prove very 
luciferous. 


Obſerv. XXV, Of the ſtinging points and juice of Nettles, and 


ſome other venomous Plants. - 


Nettle is a Plant ſo well known to every one.,as to what the appear- 
A ance of it is to the naked eye,that it needs no deſcription;and there 
are very few that have not felt as well as ſeen it ; and therefore it will be 
no news to tell that a gentle and {light touch of the ſkin by a Nettle,does 
oftentime, not onely create very ſenſible and acute pain, much like that 
of a burn or ſcald,but often alſo very angry and hard ſwellings and infla- 
mations of the parts, ſuch as will preſently riſe, and continue fwoln di- 
vers hours. Theſe obſervations, I ſay, are common enough; but how the 
pain is ſo ſuddenly created, and by what means continued, augmented 
for a time, and afterwards diminiſh'd, and at length quite exſtinguiſh'd, 
has not, that I know, been explain'd by any. 

And here we muſt have recourſe to our Microſcope, and that will, if 
almoſt any part of the Plant be looked on, ſhew us the whole ſurface of 
it very thick ſet with turn-Pikes, or ſharp Needles, of the ſhape of thoſe 
$5 aero in the 15. Schexze and firſt Figure by A B, which are viſible 
alſo to the naked eye ; each of which conſiſts of two parts very diſtin& 
for ſhape,and differing alſo in quality from one another. For the part A, 
is ſhaped very much like a round Bodkin,from B tapering till it end in a 
very ſharp point; it 1s of a ſubſtance very hard and ſtiff, exceeding] 
tranſparent and cleer, and, as I by many trials certainly found, is hollow 
from top to bottom. | 


This I found by this Experiment, Thad a very conyenient Micro- 
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fr, withoſingle Glab which dreiv pbouthalfan ich;this | bad famed 
ntoa little frame, al twoſt like a pair of SpeQacies, which i placed before 
yes, and fo holdiog the Jexf -ofa\Nettle at 4 conveniont diſtance 
rw my G6 did fit, with the thruſting of ſeveral of thoſe briMies imo 
kiagpercciye that preſently after Thad thruſt them in 1 felotheburn- 
Pain'oegin'; next I obſervd in divers of them, that : upon thruſting 
my hapor'againſt their tops, the Bodkin (af 1 may fo call D did not in 
theilealt bend, but I could perceive moving up and down within a vets 
| » Which eponrhruling the Bodkin againſtats bafis, orbagg By 
© riſe towards the top,;and'uporitaking away my band, 
rar) og apaln ſyublide, and (brink into the bagg ; this \ chad very 
often; [atd ſaw this Pheromener as plain as I could rver ke a pareel of 
awater x{cend and defcend ina pi CID But the baſs underneaththeſe 
Bodkinson which they were faſt, were made of a more pliable fubltance, 
and, woked almoſt like a. httle bape of green Leather. or rather: relſem- 
bled the Gage and ſurface of a wilde Cucumber, or camper; wins, 
and 1 w/e.) ainly perceive them to beccertain lictle pps, bll ,Or 
ot of water, or as I ghels, the liquorof the Plant, which was 
ns and choſe {mall Bodkins were but the Syringe-pipes, or Oly- 
er-pipes, which firſt made way anto the {&in, and Syringe-pip to convey 
that poiſonous juice, upon the preling of thote intle bapys, into the in- 
tcrior. and fenhble parts Of the {kip;which being ſodifcharg'd, does cor- 
rode, or, asit were, burn that patt of the kin it touches 3and this pain 
wilfometimes laſt very long, according as the impreflion is made deeper 
orſtronger.: 

The 5 parts of the leaf or ſurface of the Nettle, have very little 
conkderable, but what 1s. common /tomolt of theſe kinds of Plants, as the 
' ruggedneſs or indenting, and hairinefs, and other roughneflts of the ſur- 
2 og or out-fide of the Plant, of which may Conde] in another place. 
As I ſhall likewiſe of certain little:; ty cleer Balls or Apples which 1 
have obſerved to ſtick to the ſides: e leaves, both on the upper and 
under fide. very much like the ſmall Apples which Ihave often obſery'd 
to growonthe leaves of an Oak call'd 0ak-apples which are nothing but 
the Metrices of an InſcC, as I elſewhere ſhew. 

-.| The chief thing therefore is, how this Plant comes, by oli 5: a touch, 
to create fo great a painzand the reaſon of this ſeemsto be nothing eHe, bur 
the corrofivepenetrant liquor contain'd inthe ſmall baggs or bladders 
upon which grow out thoſe ſha Pee fi pipes, as I be . noted; rd 
wo nt to this, is the rea in created by the ſting ofa 
Valp, W.- asI elſewhere ſhew: For by! the Dart, which is likewiſ 4 

is made a paſlage into the (kin, and then by the anger of the 

og oo poiſonous liquor injefted ; which being admitted _—_— 

_ the __ 20d/ ſo mix'd with the humours or ſtagnating juices 
OY part, docs 


te an Ebullition perhaps, or efferveſcer, as is uſually 
obſcrv'd im [the minglin Aol 


of two difteriop Chymical ſaline key 7 
which means. the parts _—_— ſwell d, bud and very pa 


thereby the neryowrans enfdleparnarcnotoncl frach'dand{rai 
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the.purigent and incongruous pores of the intruded liquor: -' 
wh ik ſeems to Be th roaſon, why Aqua forts, and'other ſaline li- 
qe eney come'to touch: the ſenfitive parts, as in a cut” of the ſkin, 
or the like, do ſo-violently and intollerably excr=ciate and/torment the 
Patient. And 'tis not unlikely, but the Inventors of that Diabolical pra- 
Qice. of poiſoning the points of Arrows and Ponyards,' might receive 
their. firſt hint from ſome ſuch Inſtance in natural contrivances, as this of 
the Nettle : for the ground why ſuch poiſon'd weapons kill ſo infallibly 
as they do, ſeems no other then this of our Nettle's ſtinging 3 for the Pon- 
yard or Dart makes a paſſage or entrance into the ſenſitive or vital 
of the body, whereby the contagious ſubſtance comes to be difſoly'd by, 
and mix'd;with the fluid parts or humours of the body,and by:that means 
ſpreads it ſelf by degrees into the whole liquid part of the body, inthe 
ſame manner, as a F ok grains of Salt,put into a great quantity of Water, 
will by degrees diffuſe it ſelf over the whole. [ 
And thisI take to be the reaſon of killing of Toads; Frogs, Effs, and 
ſeveral Fiſhes, by ſtrewing Salt on their backs (which Experiment was 
ſhewn to the Royal Society by a very ingenious Gentleman, and a worthy 
Member of it) tor thoſe creatures having always a continual exſudation, 
as it were,oflimy'and watry parts,{weating out of the pores of their ſkin, 
the ſaline particles, by that means obtain a vehicle, which conveys them in- 
to the internal and vital parts of the body. Wo. 
- This ſeemsalſo to be the reaſon why bathing in Mineral waters are 
ſuch ſoveraign remedies for multitudes of diſtempers,eſpecially chronicalz 
for the liquid & warm vehicles of the Mineral particles, which are known 
to be in very confiderable quantities inthoſe healing baths,by. the body's 
long ſtay in them, do by degrees ſteep and infinuate themſelves into the 
pores and parts of the ſkin,and thereby thoſe Mineral particles have their 
ways and paſlages open'd to- penetrate into the inner parts, and mingle 
themſelves with the ſkagraxt juices of the ſeveral parts ;, befides,many of 
thoſe offenſive parts which were united with thoſe ſtagnert juices; and 
which were contrary to.the natural conſtitution of the parts, 'and ſo be- 
come irkſome and painfullto the body,but could not be diſcharged, be- 
cauſe Nature had made no proviſion for ſuch accidental miſchiefs, are, by 
means of this ſoaking, and a_y the pores of theſkin with aliquor, at- 
forded a paſſage through that liquor that fills ' the pores into'the am- 
bient fluid, and thereby the body comes to be diſcharged.  :!-..! : :1 - 
$0 that 'tis very evident,there may be a good as well as anevil applica- 
tion of this Principle. And the ingenious Invention of. that Excellent 
peripn , Doctor #rez, of injefting liquors into the veins of. an'Animal, 
eems to. be reducible to this head : I cannot ſtay, nor is this a fit place, to. 
mention the ſeveral Experiments made: of this kind by the molt incom- 
faravie Mr. Boyle, the multitudes made by the lately mention'd Phyſiriar 
Jottor Clark, the Hiſtory whereof, as he has been pleas'd'tocommu- 
nicate to the Royal war ſo he may perhaps be prevail 'd withto make 
publique himſelf; But I ſhall rather hint, that certainly, if this Pripciple 
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beyond their natural zone, but are alſo prick'd, perhaps, or cortoded by 
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were nol conſider d.there might, bekdes the fitter improv 
v&. xg; {ink the veins, be thought gy pave vile 
| axiterpers of a bamane- bod y,Juch. as the Gour,Prophe, 
| _ monde de meter, andexpel d5 _ good menmight make 
axgooda uſe of it, as cvilkmen bave made aperverle and Gl, 
Ave thee the filling ofthe poxcy of the Qin with Ore Wd Web, is 
ofno fmall cftcacy towerds. the preparing a palloge for evora! _— 
penetrant. juices, avd Qtber diflluble bodies, | 12 iplinuate 
withinthe ikin, and iviathe feufitive parts of the body, maywhs, 1: 
v'd by an Inftance given us by Beferiur, in the. —_— 
Eexnd Book of bin0 ions , Which containing a very reaatkable 
I have here trannb'd > Cur Chamalzonie niges reduces (i ys he) 
= Pagum quendam Livadochorio nuncupatum erni curarouat,, 
Greci O' Turce ſreatvan veverint quid exverentse, eqs were fivſindatinn ſe- 
eahamus, & fila trajictehawms wt facili #9 exſiccars yoſſents Turie its eq ne» 
gotia aceupates mes videmtes, ferniliter ex radices tattare ff ſreare be: 
rant + at cure ſwan ofſet ofims, &- ovmes fuchere madevent, x 
eau radicew maribas trateverant ſaderencgne abſterſerans, ant faciem A 
gitic ſealpſerant, taxt ext pruxiginen iis locts gues attigerant 
= _— bp" ge Chameleanis rim niged _=_ 94 virgnde Kt poles ms 
ti appliceta ipjave adto inflanunet, ut nec fynilia, nt6 artiee ie rontefirg 
| parieita adurent « At prorige ren adee celoriter te prodih. Poſt unan _ 
terew porre horam, lnewls variis fatieh lecis cole adea inflarwatorn he+ 
here cepions wt tote Jargninea videretur, 4tque j 5 ati Jy eat £0fricaber 
w#debtammeyi: exe excitebatur jprorige. Font ofſa 1 platdno,otgue tmi- 
tie pre ud pripety emit + ot tandem ii plriuin ingdignati 
fant, &- -* » nero ungien expertos taliviriute ear plant ar 
Ys: aubie male 10s multefſent, dttanien neftra exenfetro firit ab ibs Carels+ 
M4 accepteyin eadew Fncommode nes __ Fonfpicenens. «14 iy quod 
in tantillo radice tam iugentent ira ale cxperti 
-Bywidch obſervation of higit ices that their beipgal} cover'd 
ſweat who gather'd and cut this root _ the black Chamw/ron Thiſtle, 
was the great reaſon _ they ſuffer d renmopatygins for it ſeems the 
ec once os n0& been befare thatnated, nor do [find any men- 
avi cy belonging 40 this: Vegruabla in any of the Her- 
Lab ſhone preſent by:me:..: 11! 
bo could give velymgey Obrumions which I have made of this kind, | 
Foo] ants dthat the beſt: way to get 8 body to be iffinuated 
© 0 & Mn hams ce inſebſible pares of another, - is hxſt, to find a fluid 
| ke that hes fome coogrvity, both tothe body to be infinuated;and to 
the body into whoſe pores you would: have the ether egnvey'd. Andi 
this: le lies the great myſtery of ſtaining ſeveral forts of bodiey, an 
| Marble, Woods, Bones, &-c. 4 tr of Dying Stlks, Cloaths, Wong a 
thers, But cheſs being digreſlions, Thhall _ : mort 
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a5 quits unkindly 
ods that were" brought, 


longer, and many growing OE 
with a brown ſhort hairineſs, ſo fine, that if any of it be rubb'd, or fall onthe 
back, of ones hand, or other tender parts of the 5kin, it will cauſe «a kind of 
itching, but not ſtrong, nor long induring, but paſſing quickly away, without 
either danger or harm; the Beans were ſmaller then ordinary, and of a black, 
ſhining colour. | 7 | 
- Having one of theſe Cods given me by a Sea-Captain, who had fre- 
quented thoſe parts, .I found it to be a ſmall Cod, about three Inches 
long, much' like a'ſhort Cod of French Beans, which had fix Beans init, 
the whole ſurface of it was cover'd over with a very thick and ks 
brown Down or Hair, which was very fine, and for its bigneſs ſtift; 
taking ſome of this Down, and rubbing it on the back of my hand, 1 
fund vryicde or no trouble, only I was ſenſible that ſeveral of theſe 
: little downy parts with rubbing did penetrate,. and were ſunk; or ſtuck 
retty deep into my ſkin. After I had thus rubb'd it for a pretty while, 
Fete very little or no pain, in ſo much that I doubted, whether it were 
the true Couhage ; but whil'ſtI was conſidering, I found the Down begin 
to make my hand itch, and in ſome places to ſmart again, much like the 
ſtinging of a Flea or Gnat, and this continued a pretty while, ſo that by 
degrees I found my ſkin to be fwell'd with little red puſtules, and to 
lookas if it had been itchie. Bur ſuffering it without rubbing or ſeratch- 
ing, the itching —_ pain quickly grew languid, and within an hour 
Their nothing at all, and the little protuberancies were vaniſh'd; ' - + 
The cauſe of which odd Pheromenos, 1 ſuppoſe to be much the ſame 
with that of the ſtinging of a Nettle, for by the Afcroſcope, I diſcover'd 
this Down to conſiſt of a/ multitude of ſmall and ſlender conical bodies, 


lt they might not be a kind of Cane, fill'd with ſome tranſpa- 
rent liquor which was hardned- (becauſe the Cod which I had was very 


) Lwas not-able to examine. HEEL 1A 92G, 

w, being ſuch ſtiff; ſharp bodies, it is eafie to conceive, how with 
rubbing they might caſily be thruſt into the tender 

confiderable trouble or poin, till'ay, remaining jn that places molſine 

with the humours of the body, ſome caultick part ſticking, on New, or 

TELGINg 
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reſiding withinthem might be diſſolv'd and mix'd withthe 4inbient juices 
of that place, and thereby thoſe. fibres and tender parts adjoyning bes 
 comeaffected, and as it were corroded by itz whence, while that a&iz' 

on'laſts, the pains created are pretty ſharp and pungent, though ſmall, 
which is the eſſential property of anitching one; AOL: | 
- That the pain alſo cauſed by the ſtinging of a Flea, a Gnat, a Flie, 4 
Waſp, and the like, proceeds much fromthe very ſame cauſe, Ielſewhere 
in their proper places endeavour to manifeſt, The ſtinging alſo of ſhred 
Horſ-harr, which in meriment is often ſtrew'd between the ſheets ofa Bed, 
ſeems to proceed from the ſame cauſe. ot 
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Obſerv. XX V11. Of theBeard of a wilde Oat, and the uſe that 
may be made of it for exhibiting always to the Eye the teniperature 
of the Air, as todrineſs and moiſture, : nf 


JR Beard of a wild 0at, is a body of a very curiousſtruQure,thougtt 
+ to the naked Eyeit appears very flight, and inconfiderable, it being 
only a ſmall black or brown Beard or Briſtle, which grows out of the ſide 
of the inner Husk that covers the Grain of a wild 0at;the whole length of 
it, when put in Water, ſo that it may extend it {elf to its full length,is not 
above an Inch and a half,andfor the moſt part ſornewhat ſhorter, but when 
the Grain is ripe, and very any, which is uſualy in the Moneths of July, 
and Avgvſt, this Beard is bent ſomewhat below the middle, namely,about 
= frotn the bottotn of it, almoſt to a right Angle, and the under part of 
it is wreath'd lik a With ; the ſubſtance of it is very brittle when dry, and 
it will very eaſily be broken from the husk on which it grows, 
' If you take ohe of theſe Grains, and wet the Beard in Water,you will 
preſently ſee the ſmall bended top to turn and move round, asif it were 
ſenſible; and by degrees, if it be continued wet enough, the joint or knee 
will ſtreighten it ſelf; andif itbe ſuffer'd to dry again, it will by degrees 
moye round another way, and at length bend again into its fortner 
Pie be view'd with an ordinary fingle 24croſcope, it will appear like 
a finall wreath'd Sprig, with two clefts; and if wet as before, and 
then look'd on with this 2Licroſcope, it will appear to unwreath it ſelf, 
and by degrees,to ſtreighten its knee, and the two' clefts will become 
ghe, and almoſt' on opt lides of the ſmall cylindrical body. | 
"tt be-continued to be look'd a' little longer with a 44croſcope, it 
will within's little while begin to wreathit ſelf again, and ſoon after 
return toits former poſture, bending it ſelf again neer the middle; into 
a kind of ktice or angle. 811 7 
Several of thoſe bodies I examin'd with larger 24croſcopes,; andthiete 
found theni much'of the'make ofthoſe two long wreath'd cylinders de- 
lineated in the ſecond Figure of the x5. _; which two cylinders = 
Ly a preſet 
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['Theproportionof theſe ſmall conical bodies 4 24 44 to that whereon 
they grow, the Figure will ſufficiently ſhew, as alſo their manner of grow- 
ing;theit thicknels, and neermeſs to cach other, as, that towards the root 
orbottom'of the Beard, they are more thin, and much ſhorter,inſomuch 
that there is uſually left between the top of the one, and the bottom of 
that next above it,'more then the length of one of them, and that to+ 
wards the top of the Beard they grow more thick-and cloſe (though 
there be fewer gee) ſo that the root, and almoſt half the upper are 
hid: by the tops oft ithaſe next below them. ' / / | =O 
. I. covld not. perceive any.trafuerſe pores;unleſs the whole wreath'd 
part were ſeparated and cleft,in thoſe little channelg,by the wreathing in- 
to ſo many little ſtrings as there were ridges, which was very difficult tq 

Etrmine'z but there were inthe cethaa  twa very conſpicuous 
'or clefts,, which were continued (om the bottam # ta the\el- 
bow Þ H, or all along. the part which was wreath'd, which ſeem'dto dir 
videthe wireathid Cylinder intotwo pants, a-bigger and a leſs, the bigges 
and-way. wreath by, Q-.0'Q!QO; this, as @ Jeem'd the-braader; ſo 
did.it allo the. longer, the jother P.P PPP, which was uſyally:purs dar 
wrihgkldd in the bending of theknee,as abbut E,feem'd:bathebe ſharter 
and narrower, ſo that at firſt I thought the wreathing and,unwxeathing 
eter areher cals'd by the ſhrinking or (ding of that 
| 2r hdrg> wa wther exarpination;[ifound thatthe cletts, K KL Lower 

ftp with akind of Spongie ſubſtance, which; forthe moſt part, was 


_ Veryconf{picuous meer the knce, as ir) the clefk K Ky, whon the Beard way 

dry. ypan the diſcovery af which;Lbegan to think, that it was uponthe 
_ ſwellingof this porous pith upon the acceſs af moiſture ___ [that tho 

Beard —_— longer in the mid({i,vas ſireightned,and by the ſhrink- 
ing or ſubliging of the parts of that Spongie ſhbſtance tagerher, when 
the water or moiſture was exha['d or dried, th plth or middle parts 
growing ſhorter, the whole became twiſted. 1 

But: thisI cannot be poſitive in, far upon cutting the wreath d part in 
niany. places tranſverſly, 1 was not fo well fatlsfy'd with theſhape and 
manngrot the pores of the pith 3 for looking an thels tranſyerſe Seftiong 


with a: :yery good Meroſcope, 1 found that' the erids of thoſe tranſ- 


verſe Settions appear'd much of the manner of the third Figure of the 
. 13. 8cheme ABCFE, and the middle or pith CC, ſeer'd very full of 
pores indeed, but all 'of theth ſeem'd tarun the long-ways, + 
 ThisFigure only enovgh ſhews 1n what manner thoſe Clefts, K and L 
divided the wreath'd Cylinder ivto twa nnequal parts, and alſo of what 
* kind of fybſtance the whole body conliſts; for by cutting the ſame Beard 
in many -places,' with tranſverie SeCtions, I found much the fame aps 
pee with this expreſs'd 3 ſo that thoſe pores ſeen torun, as in moſt 
other ſneb Cany bodies, the whole length of it. 3 
_ The cleftsof this body KK, and LL, fecm'd (as is alſo exprefi'd in 
the Figure) to wind very oddly inthe inner part of the wreath ; and 
in ſome parts of them, they ſeem'd ſtuffed, as it were,with that Spongic 
ſubſtance, which I juſt pow deſeribed, FS i 
- This ſo oddly conſtituted Vegetable ſubſtance, is firſt (that I have 
met with). taken notice of by Zoptiſta Ports, in his Natzrol Mogich, a3 6 
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Fo” (nth to children and Juglers, [and it has beencall'd by ſome 

thoſe laſt named perſons, the better to cover their cheat, theLegg of an 
Arabias &pider,or the Legg of ap inchanted Egyptian Fly, and has been 
uſed by: them to make a lyall Index, Croſs, or the like, temove rowd 
av Og ;yvetting of It with a dirop of Water, and mutteriog certais 
wards ork Go : 7 

| But che vic that bas, been niade of it, for the-diſcovery of the yarious 
conftitutions of the Ait, as to diive and thoiſttel, is ingamparably 
av. 17 8-4 Other ; for this it does to. admiration : The manner of con- 
triviog it {o, as to perform thisgrown effect, is onely:thus : 

/. Providea good large'Box of lyory, 'about four Inches over, and of 
what>depth:you fhall-jidge convenient (according to your intention 
'of making uſe of ove; two,three,ar more of theſe fmall Beards,ordered in 
the manuer which 1 ſhaÞ by and by.deferibe)let all the fides of chisBox be 
turood of Raſket-work(whbich bere-in Londowis eafily .cnough procur'd) 
fl af holesjo the manter almoſt of a Lettice,. the. bigger, or more the 
boles arathe better,that-ſotbe Airiway Hive the more free pallage t6the 
inclaſed Reard,and may the morecaftly paſs through the Inſtnupene 3 at 
gry crlohandioingh ibſteedofthe Bal- 
ket-work bathe fidesof the Boxghe bottorn and top of the Roabe join'd 


_ #ogetberondy withithooe.cr four fangl Pillars, after che! manher repre- 


ſented 
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ſented inthe 4.Figure of the 15. Scheme. Or,if you intend to make uſe of 
many of theſe ſmall Beards join'd together, you may have'a ſmall long 
Caſe of Ivory, whoſe fides are turn'd of Bafket-work, full of holes, which 
may be ſcrew'd onto the underſide of a broad Plate of Ivory,onthe other 
fide of which is to be made the divided Ring or Circle, to which diviſi- 
ons the pointing of the Hand or Index, which is moved by the conjoin'd 
Beard, may ſhew all the Minute variations of the Air. a 
There may be multitudes of other ways for contriving this ſmall Inſtru- 

ment, ſo as to produce this effect, which any one may, according to his 

ar uſe; and the exigency of his preſent occaſion, eafily enough con- 
triveand take, on which Iſhall not therefore infiſt. The whole manner of 
making any one of them is thus : Having your Box or frame A ABB, fitly 
adapted for the free paſſage of the Air through it,in the midſt ofthe bot- 
tom BBB, you muſthave a very ſmall hole C, into which the lower end of 
the Beard is to be fi'xd,the upper end of which Beard 2 b,isto paſs through 
a ſmall hole of a Plate, or top A A, if you make uſe onely of a ſingle one, 
and on the top ofit e, is to be fix'd a ſmall and very light z:dex f'g, made 
of a very thin ſliver of a Reed or Cane ; but if you make uſe of two or 
more Beards, they muſt be fix*d and bound together, either with a very 
fine piece of Silk, or with a very ſmall touch of hard Wax, or Glew,which 
is better, and the dex Fg, isto be fix'd on the top of the ſecond,third, 
or fourth in the ſame manner as on the ſingle one. 

Now, becauſe that in every of theſe contrivances, the Index fg, will 
with ſome temperatures of Air, move two, three, or more timesround, 
which without ſome other contrivance then this,will be difficult to diſtin- 
guiſh,thereforeI thought of this Expedient : The Index or Hand f'g, be- 
ing raisd a pretty way above the ſurface of the Plate AA, fix in at a 
little diſtance from the middle of ita fmall Pin +, fo as almoſt to touch 
the ſurface of the Plate A A, and then in-any convenient place of the 
furface of the Plate,fix a ſmall Pin, on which put on a ſmall piece of Paper, 
or thin Paſt-board, Vellom, or Parchment, made of a _convement cize, 
and ſhap'd in the manner of that in the Figure expreſsd 'by # &, fo 
that having a convenient number of teeth every turn or return of the 
Pin h, may move this ſmall indented Circle, a tooth forward'or back- 
wards, by which means the teeth ofthe Circle, ' being mark d;/it will be 
thereby very eafie to know certainly, how much variation any.change 
_of weather will make upon the ſmall wreath'd body. In the making of 
this Secundary Circle of Vellom, or the like, great care is tobehad;that 
it be made exceeding light, and to move very eaſily, for otherwiſe a ſmall 
variation will ſpoil the whole operation. The Box may be madeof Braſs, 
Silver, Iron,” or any other ſubſtance, if care be taken to make it open 
enough; to let the Air have a ſuffici by free acceſs tothe Beard, The 
Indexalſo may be various ways contrived, ſo astoſhew both thenumber 


of the revohations it makes, and the 24zxte diviſions of each revolution. 

| TIhavemade ſeveral trials and Inſtruments for diſcovering the drinefs 
and moiſture of the Air with this little wreath'd body,and find ic to vary 
cxcceding ſenſibly with the leaſt change in the colfiieal 


ution'of the Air, as 
to 
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todrinefs-and moiſture, {o that with one breathing upon it, I have made 
it untwiſt a whole bout, and the 7-dex or Hand has ſhew'd or pointed to 
yarious divifions'on the upper Face or Ring of the Inſtrument, according 
as it was carried neerer and neerer to the fire, or as the heat of the Sun 
increaſed upon it. 

Other trialsI have made with Gut-ſtrings,but find them nothing neer 
ſo ſenſible, though they alſo may be fo. contriv'd as to exhibit the 
conn of the Air, as to'drineſs and moiſture, both by their ſtretching 
and\brinking in length, and alſo by their wreathing and unwreathing 
themſelves : but theſe are nothing neer {0 exact or ſo tender,for their va- 
rying property will in a little time change very much. But there are ſe- 
veral other Vegetable ſubſtances that are much more ſenſible theh even 
this Beard of a wilde Oat; ſuch I have found the Beard of the feed of 
Mulſk-graſs, or Geraninm moſehatuw, and thoſe of other kindsof Crazes- 
bil ſeeds, and the like. But always the ſmaller the wreathing ſubſtance 
. be, the more ſenſible is it of the mutations of the Air, a conjecture at 
the reaſon of which I ſhall by and by add. 

The lower end of this wreath d Cylinder being ſtuck upright in a little 
ſoft Wax, ſo that the bended part or 1-dex of it lay horizoztal, Thave 
obſerv'd it always with moiſture to unwreath it ſelf from the Eaſt (For 
inſtance)by the South to the Welſt,and fo by the Northto the Eaſt again, 
moving with the Sun (as we commonly fay) and with heat and drouth 
to re-twiſt, and wreath it ſelf the contrary way, namely, from the Eaſt, 
(for inſtance) by. the North'to the Weſt, and fo onwards. 

The cauſe of all which Phenomena, ſeems to be the differing texture 
of the parts oftheſe bodies, each of them (eſpecially the Beard of a wilde 
Oat, and of Mosk-graſs ſeed.) ſeeming to have two kind of ſubſtances,one 
that is very porous, looſe,and ſpongie,into which the watry iteams of the 
Air may be. very eafily forced which will be thereby ſwell'd and extend- 
edin its dimenſions, juſt as we may obſerve all kind of Vegetable ſub- 
ſtance uponſiceping in water to ſwell and grow bigger and longer. And a 

ſecond that is more hard and cloſe,into which the water can very little,or 
' mot at all penetrate, this therefore retaining always very neer. the ſame 
dimenſions;: and the other : ſtretching and ſhrinking, according as there 
is more or leſs moiſture or water in its pores, by reaſon of themake and 
ſhape of the;parts, the :whole body: muſt neceſlarily unwreath and 
- Andupon this Principle, it is very eafie to. make ſeveral forts of con- 
trivances that ſhould thus. wreath and unwreath themſelves, cither by 
heatandccold, or by drineſs and moiſture, or by any greater or leſs force, 
from! whatever cauſe it proceed, whether from gravity .or weight, or 
from wind which is motion of the Air, or from ſome ſpringing body 
or the like, 4 EN 

This, bad Ttime; I ſhould enlarge much more upon; for it ſeemstome- 
to-be the very firſt footſtep of Sexſatiox, and Animate motion, the moſt 
plain,ſimple,andobvious contrivance that Nature has made uſe of to pro- 
duce a motion; next to that: of Rarefattion and Condenſation by heat 


and 
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and cold. And were thisPrinciple very well examind, I am very apt to 
think, it would afford us a very great help to find out the Mechaniſm 
of the Muſcles, which indeed, as farr as I have hitherto been able to ex- 
amine, ſeems to me not ſo very perplex as one might yy ally 
upon the examination which I made of the Muſcles of Crabs,Lobſters,and 
ſeveral forts of large Shell-fiſh,and comparing my Obſervations on them, 
with the circumſtances I obſerv'd in the mulcles of terreſtrial Animals. 

' Now. as in this Inſtance of the Beard of a wilde 0at, we ſee there is 
nothing elſe requiſite to make it wreath and unwreath it ſelf, and to 
ſtreighten and bend its knee, then onely a little breath of moiſt or dry 
Air, or a ſmall atome almoſt of water or liquor, and a little heat tomake 
it again evaporate; for, by holding this Beard, plac'd and fix'd as I be- 
fore dire@ed, neer a Fire, and dipping the tip of a ſmall ſhred of Paper 
in well reQify'd ſpirit of Wine, and then touching the wreath'd Cyh;z- 
drical part,you may perceive it tountwilt it ſelf; and preſently again,up- 
on the avolation of the ſpirit, by the great heat, it will re-twiſt it ſelf, 
and thus will it move forward and backwards as oft as you repeat the 
touching it with the ſpirit of Wine 3 fo may, perhaps, the ſhrinking and 
relaxing of the muſcles be by the influx and evaporation of ſome kind 
of liquor or juice. But of this Enquiry I ſhall add more elſewhere. 


ts. in 


Obſerv. XXVIII. Of the Seeds of Venus looking-glaſs, or Corn 
Vioket. 


Rom the Leaves, and Downs. and Beards of Plants,we come at laſt to 
the Seeds; and here indeed ſeems to be the Cabinet of Nature,where- 
in are laid up its Jewels. The providence of Nature about Vegetables,is in 
no part manifeſted more,then in the various contrivances about the ſeed, 
nor indeed is there in any part of the Vegetable ſo curious carvings, and 
beautifull adornments, as about the ſeed ; this in the larger ſorts of ſeeds 
1s moſt evident to the eye; nor 1s it leſs manifeſt through the Xicroſcope;, 
in thoſe ſeeds whoſe ſhape and ſtructure, by reaſon of their ſmalneſs, the 


eye 1s hardly able to diſtinguiſh. 

Of theſe there are multitudes, many of which I have obſerv'd through 
a Microſcope, and find, that they do, for the moſt part, every one afford 
exceeding pleaſant and bent objects. For beſides thoſe that have 
various kinds of carv'd ſurfaces, there are other that have ſmooth and 
perfectly poliſh'd ſurfaces, others a downy hairy furface; ſome are 
cover'd onely with a ſkin, others with a kind of ſhell, others with both, 
as 13 obſervable alſo in greater ſeeds. 

Of theſe ſeedsI have onely deſcribed four ſorts which may ſerve as a 
Specimen of what the inquiſitive obſervers are likely to find among the 
reſt. The firſt of theſe ſeeds which are deſeribed in the 17. Scheave, are 
thoſe of Corn-Violets, the ſeed is very ſmall, black, and ſhining, and, to 
the naked eye, looks almoſt like a very ſmall Flea; But through the 
Microſcope 
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cope; it ippearsa large body; cover'd with a tough'thick and bright _ 
eftingtkio very irregularly ſhrunk and pitted; infomuch that iris al- 
1 impoſſibility to find two of them wrinkled alike, fo great a yas 


reenifh yellow pulp, and to have a very thick huik, in propor; 
tion to the pulp. iodo molto ls a, alt - 7 


m—— — -- > — ——_— 


ect 2 "Y ” 4 


 Obſerv, XXIX. Of the Seeds of Tyme.” | C 
FT Hele pretty fruits here repreſented, in the 18. Scheme, are nothing 


ing poſture, both asto the eye and thellightz nor are theyall of them exs 


g 
[ 


po 1: 
ſee Homers Hhiads, and Homer and all, cramm'd into ſuch a Nut-ſhell. We 
 . may perceive ever); in theſe; ſmall Grains, as well as io greatet, hipwt va 
_ ousandicarefull, Natyre:is:in preſerving the ſeminal: prigcipltvofiVeg 
| Yb FEY Aha ow ' | | Ju &./-\ 4-48) # 
table bodice, in what delicate; ſtrong and. molt cops nine Cabifiet: 
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; "ny then at bloſs them-iti a pulp - for their ſafer proteftion-from out- 


d dangers, and for the' ſup Yo convenient alimental Jwice, when 
es, heart f the-Sun begins to an *n and 'move theſe little imtomatons 

or Engines; as ifſhe would, fromthe ornaments wherewith ſhe has deckt: 
thels Cabinets, hint'to' us, that in them ſhe has ARS ' her Jewels 


and Maſter-pieces. And |this, if we are bur dilige! orice we 
yi find her method throughout. There is no curiof fly in the Elemental 
vgdom;if I may fo call the bodies of Air, Water}Earth, 4 are 'com- 


par: Ic in form to thoſe of Minerals; Air and Water having no fortn at 
all; unleſs a potentiality to be form'd into Globules3/and the wlads = 
parcels of Earth are all irregular, whereas in Minerals ſhe does bey 

Geometrize, and praftiſe, as 'twere, the firſt principles of ar 
ſhaping them of plain regular figures, as triangles, ſquares, &c.. and te- 
traedrons, cubes, &c. But none of their forms are comparable to the 
more compounded. onesof Vegetables; For hexe ſhe The move, a ſtep further, 
forming them both of more complicated ſhapes, and adding alſo multi- 
tudes of curious Mechanick contrivances in their ſtrufture;for whereas in 
Vegetablesthere was no-determinate number of the leaves or branches, 


. nor. no exaftly certain figure of leaves, or flowers,or ſeeds, in. Animals all 


thoſe things' are exatly defin'd and. determin'd; and whert-ever there 
þ either an 'exceſtor defeR of thoſe determinate parts or limbg;there has 


been farhe impediment that has ſpoil'd.the principle which'was moſt re- 


r: Here weſhall find, not anely maſt curiouſly compounded ſhapes, 
ut tnoſtſtupendious Mechaniſms ond contrivances, here the ornaments 
are.in the higheſt perfeQian, py in all the Vegetable kingdom that 
\eonparable to the deckings of a Peatock z nay,to the curiohity of any 

r,:as I elſewhere ew oa nor to that of the ſtnalleſt and moſt deſp 4 
cable Fly. But I nuiſt nor ſtay on thele ſpeculations, though nerkeps1 it 
were very well worth while far one that had Jeiſure,to ſee js. Informa» 


_ be learn'd of the nature,or uſe,or virtues at bodies, by their ſeve- 


__ ght from ſome ſuch contemplation, give names to all creatures?, If at 


-" - eat his names had any ſignificancy in them of the creature's nature:op 


which he impos d it; as: many. (upon what grounds I know.not); have 
fuppos'd: And who knows,but theCreator may.inthoſe charadters,baye 
written and engraven many of his moſt myſteriqusdeſigns and —_— 


| * iven' man a capacity, which, aſſiſted with! diligence and. ind 


able to.read and underſtand them, Bux not. to multi ly my 
grelfionmores then I can the _ I __ PINT the we: 2 
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| ty, deer ike: taken notice +4 
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rmsand various excellencies ahd properties. Who hows but 4ddane 
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MicroGRkaPHIA x&e 
other microſcopical ſeeds of Vegetables : For firſt, though the grow ina | 
Caſe orHive > puaey bigger then one of theſe Pier ofthe he wicrg- 
ſcopical appearan og yet axe they A: 3 the moſt part ſo very little, that they 
exceed not the bull of aiſrma being not aboye 4; - of an Inch in 
Diameter, whereas the Diameter of the Hive of them oftentimes exceeds 
twolehes;ſo that jt iscapeble of containing neer two huadjed thoiaftigd 
and foindll likelihood does contain'a vaſt quantKy; thonghymbate He 
thateumber, Next, for their prettineſs, they may be-compar'd tq any 
microſcopical ſeed | have yet ſeen; or they arc of qe y. 0 0iNs 
<olour, curiouſly Honey:comb'd all over with -awery phy one 
-Net-work, or > (nal kind of luikioFngnt of very: orderly:raiftl x1 : 
theſarfocof them looking net unlikethe infide. of a Beey's ominck, { 
that which me eo rlerble of all;'is, the caedicinal/ virtues:of 
at, which are ſuch as are net afforded ws by any. Mancra] preparation 3 and 
that is forche procuring of fleep, a thing as neceſſary to the well-being 
of a creature as his meat, and that which refreſhes Gath the: 
_ and rational ; which; awhil ft:this affetion has ſeis'd thebody,are 
tar the molt part my 'd, and at reſt. ' And, metbipks, Nature dacs 
ſom ao ſome verymotable virtue orexceHency i in chisPlant fromthe 

' it has beſtow'd wponi. | Firſt, in its flower, it 1s of the ii 
ſcarlet-Dye, which is indeed the prime and chiefeſt colour, :und\bas 
_— of che would maſt kighty.cſtoom'd : | Next, it thasas ko cu- 
'd alfointhe huſk or cafe of the feed, as any.one BlantT have 
mos /oor tbe ; and thirdly, the very feeds themiclves, the #ficroſcope 
diſcovers #0 be very. emfiouſlyiſhapid bodies; and- laftly, Nature has 
| takenſuchabundant.care vor ahe' propagation of it, that oneſingle ſeed 
yrown intoa Plant, 4s TINOIEY on Wye _ hundred ; af 


oe wexe ory worthy ſome able anan's enquiry habe cheiativeicn of 
Natwe, as tO ithe ſecundary .end of Animal and Vegetable-ſubſtances 
mighdnovbeifound out .byſometſach:ocharatters: and cqtable imprefions 
astheſe; or from. divers other circumſtances, asthe:figure, colour, place, 
 timeobflouviſhing, ſpringing. png, duration, taſte,dmel;.&>c. For 
thſuchthere are (as-an-able Phyſiciax re rank routids chas. given me 
cauſe to believe) we might ph pear gHerbals(where fo 
little is deliver'd of the virtues of a Plant, bs [ee of truth) have re- 
courſe to the Book of Nature it bare and there cog the moſt natural, 


and ,qoſt effeQual 209 1 ich pe kay 
tables; Tubs ve peri RAIN og ch'a hope, 
the one of e Jeſuite powde ry the cure of i a 7 
other or he 3 > juice of Poppy for the cating ou Vo of _Y 


Nb 
prog 


"Trp E 
, a 1*# \ } 
w 


156 MickoGRAPHIA, 


Obſerv. XX XI, Of Purſlane-ſced. 


i © He Seeds of Purſlare ſeem of very notable ſhapes, appearing through 
the Microſcope ſhap'd ſomewhat like a naxtilus or Porcelane ſhell, as 
may be ſeen in the XX. Scheme, it being a ſmall body, coyI'd round in 
the manner of a Spiral ; at the greater end whereof, which repreſents the 
mouth or orifice of the Shell, there is left a little white tranſparent ſub- 
ſtance, like a'ſkin, repreſented by BB BB, which ſeems to have been the 
place whereunto the ſtem was join'd. The whole ſurface of this Coclee 
or Shell, is cover'd over with abundance of little promizencies or buttons 
very orderly rang'd into Spiral rows, the ſhape of each of which ſeem'd 
much to reſemble a Wart upon a mans hand. The order, variety, and 
curioſity in the ſhape of this little ſeed, makes it a very pleaſant object 
for the Microſcope, one of them being cut aſunder with a very ſharp Pen- 
knife, diſcover'd this carved Caſket to be of a browniſh red, and ſome- 
what tranſparent ſubſtance, and manifeſted the inſide to be fill'd with a 
whitiſh green ſubſtance or pulp, the Bed wherein the ſeminal principle 
lies inzvelop d. | 

There are multitudes of other feeds which in ſhape repreſent or imi- 
tate the fornis of divers other forts of Shells: as the ed of Scuruy= 
graſs, very much reſembles the make of a Concha Yererea,a kind of Purce- 
lane Shell ; others repreſent ſeveral forts of larger fruits, ſweat Marje- 
rome and Pot-marjerome repreſent Olives. Carret ſeeds are like a cleft 
of a Coco-Nut Huſk ; others are like Artificial things, as Succory ſeeds 
are like a Quiver full of Arrows, the feeds of Amaranthns are of an ex- 
ceeding lovely ſhape, ſomewhat like an Eye: The ſkin of the black and 
ſhrivled ſeeds of Onyons and Leeks.,are all over knobbed like a Seals ſkin. 
Sorrel has a pretty black thining three-ſquare ſeed, which is picked at both 
ends with three ridges, that are bent the whole length of it. It were al- 
moſt endleſs to reckon up the ſeveral ſhapes,they are ſo many and fo va- 
rious; Leaving them therefore to the curious ubſerver, I ſhall proceed to 
theObſervations on the parts of Animals. 


Be 


ne —— 


Obſerv. XX X11. Of the Figure of ſeveral forts of Hair, and of 
the texture of the ſkin, 


Views ſome of the Hairs of my Head with a very good Afcroſcope, 
I took notice of theſe particulars : 

I. That they were, for the moſt part, Cylindrical, ſome of them we: x: 
ſomewhat Priſmatical,but generally they were veryneer round, ſuch as 1. 
repreſented in the ſecond ure of the 5.Scbeme,by the Cylinders EEE. 
nor could | find any that bad ſharp angules. | 


2, That 
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- . $,. Thatthat part which was next the top, was bigger then that which 
was neercr the root. 

3. That they were all along from end to end tranſparent, though not 
very cleer, the end next the root appearing like a black tranſparent piece 
of Horn, the end next the top more brown, ſomewhat like tranſparent 

4. That the root of the Hairs were peep ſmooth, tapering inwards, 
almoſt like a Parſneb; nor could I find that-it had any filatnents, or aty 
other veſſels, ſuch as the fibres of Plants. | | 7 

5. That the top when ſplit (which is common in long Hair) appear'd 
like the end of a ſtick, beaten till it be all flitter'd, there being not onely 
two ſplinters, but ſometimes half a ſcore and more: _ 

6. That they were all, as farr as | was able'to find, ſolid Cylizdrical 
bodies, not pervious, hke a'Cane or Bulruſhz nor could I find that they 
had any Pith, or diſtinttion of Rind, or the like, ſuch as Thad obſerv'd in 
Horſe-hairs, the Briftles of a Cat, the 1zdian Deer's Hair, ec. FO 


Obſervations on ſeveral other ſorts of Hair. 


For the Briſles of a Hogg; I found thein to be firſt a hard tranſparent 
horny ſubſtance, without the leaſt appearance of pores or holes init ; and 
this I try d withthe greateſt care I was able, cutting many of them with a 
very ſharp Razor, fo that they appear'd, even in the Glaſs; to have a pret: 
ty ſmooth ſurface, but ſomewhat waved by the ſawing to'and fro of the 
Razor, as is viſible in the end of the Priſmatical body A of the ſame 
Figure; and then making trials with cauſing the light to be caſt on them 


all the various ways I could think of, that was likely to niakethe pores 
. appear, if there had been any, I was not able to diſcover any: ' 
Next, the Figure of the Briſles was very various, neither perfetly 
round, nor: ſharp edg'd, but Priſmatical, with divers ſides, ahd round 
angles, as —_ in the Fic A.. The bending of them'in any'part 
where they before appear'd cleer, would all flaw 'thetn, and make them 
Iook white. | =Y | | 
_ The Muſtacheos ofa Cat (part of one of which is repreſented by the 
ſhort Cylinder B of the ſame Figure) ſeem'd to have, all of themthat I ob- 
ſerv'd;a large pith in the middle; like the pith of an Elder, whoſe texture 
was ſo cloſe, that Iwas not able'to diſcoyer the leaſt fign of pores; and 
, thoſe parts which ſeem to be pores,as they appear'd in one poſition to the 
-light, inanotherI could find a manifeſt " eon tobe caſt from them.- 
+ ThisVinſtance in;to hint that it.is not ſafe ro'conclude any thing tobe 
 politivelythis or that, though it appear never ſ@'plain and likely whit 
Jlook'd on'with a Microſcope in one poſture, before the'ſame be examii 
* by placing Ing it in ſeveral other poſitions. - Q £21 7 7 12 OOnRtN: 
this I take to be the reaſon why many have believed and afſerted 
the Hairs6f a man's head to be hiollow, and like ſo many ſmall pipes pers 
forated fromend to:end.. ii Mmm; 0s 


: Now, taoughTgrantthat by an 4ralogie one may ſuppoſe them {6 
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and from the Polonian diſeaſe one may believe them fuck, yetT think we 
havenot the leaſt encouragement to either from the 44croſcope, much lels 
poſitively to aſſert them ſuch. And perhaps the very eſſence of the Plice 
Polexica may be the hairs growing hollow, and of an unnatural con- 
ſtitution. | | : 

' And asfor the Analogze, thoughT am ape enough to think that the hairs 
of ſeveral Animals may be perforated ſomewhat like a Cane, or at leaſt 
have a kind of pith in them, firſt, becauſe they ſeem as 'twere a kind of Ve- 
getable growing on an Animal, which growing,they ſay, remains a ] 
while after the Animal is dead, and therefore ſhould like-other Vege- 
tables havea pith 3 and ſecondly, becauſe Horns and Feathers, andl Pow- 
cupine's Quils, and Cats Briſles, and the long hairs of Horſes, which come 
very neerthe'mature ofa mabs hair;ſeem all of them to have akindof pith, 
and ſome of them to be porous, yet I think it not (in theſe caſes, where we 
have ſach helps for'the ſenſe as the 24crgſcope affords) fafe concluding 
or building on more then 'we ſenſibly know, fince we may,with exam- 
ning, find that Nature does in the make of the ſame kind of ſubſtance, 
often vary her methodin framing of it: Inſtances enough to confirm this 
we may find in the Horns of ſeveral creatures: as what a vaſt difference 
is there between the Horns of an'Oxe, and thoſe -of ſome !ſorts of Staggs 
as to theirſhape? andeven inthe hairs of ſeveral creatures, we find a 
vaſt difference; asthe hairof atnan's head ſeems, as I ſaid before, long, 
Cylindrical and ſometime-a-little Priſmatical, ſolid or impervious, and 
very ſmall; the-hair of an y»dian Deeri(apart of the middle of which is 
deſoribed in the third Figure of the fifth Scheme, marked with F):isbip- 
ger'in compaſs through allithe middle of it;thentheBritle of anHogg;but 
the end' of {it is ſmaller then the hair of any kind of Animal (as may be 
ſeen by theFigure G)'the whole belly-of it, which is about two orthree 
Inches -long, looks to the eye like a thread of courſe -Canvals, that has 
beennewly urwreath'd, it being-all wav'd or bended toand:fro,much 
after that manner, but-through the 24:croſcope, it appears all;perforated 
from ſideto.fide,and-Sponygie, like. a ſmall:kind of ſpongy Coral, whichris 
often found upon the Exgliſh ſhores; but though I cut it tranſverſly.,!] 
could inot; perceive that'it had-anyipores:that:yan -the .long-way of the 
hair: the Jong hairs of Horſes'CC and-D, ſeem Cylindricdlandfomewhar 
Pithy ; the Briflesof ia Cat -B, are conical and*pithy:: itheQuilsdf Por- 
eypinesand:Hedghoggs,-being cut tranſvettly, havea whitiſh pith, imthe 
manner of a. Starx,or Spyrrrawel :: Piggs-hair'(A iis ſomewhat hriagert!, 

nd-ſeems-tohave neither pith-nor,pore: : And bther kinds of:hair;have 
quite -a differing ſtructure. and form. And: thereforeT-thinkiit znotway 
egtecabletoiatruc-gatural Hiſtorian, to. preterid to: be {o fharp-ighted, 
asto fee whata;pre-conceive'd-Hypetheſis tells them ſhould bertherezwhere 

another man, though perhaps as ſeeing,:but not foreſtaltdycandifcoyer 


- DW ptaReds -& obſerv'd-{everalkind of hairs thathadibeenDycd, 
and found them to be a kind of horny Cylinder, being ofmmchabour:tlie 
tranſparency-of a prety-cleer\pieceaf Qxe:liom; ithele: | pe. 
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throughout'ting'd with the colours they exhibited; And 'tis likely,that 
thoſe Pairs being boy1'd or ſteep'd in thoſe very hot ting 'd jiquors in the 
Dye-fat, And the ſubſtance of the hair being much like that of an Oxes 
Horn, the penetrant liquor does fo far mollifie and foftenthe fubltance; 
that itfſinks into the very center. of it, and ſo the ting'd parts cqme to be 
mix'd and united with the very body bf the hair,and do not (as:fome have 
thonght) only ſtick on upon the outward ſurface. And this,the boiling of 
Horn will make more probable; for we ſhall fivd by that action; that the 
water will infinuate: it felf to a pretty depth within the ſtirface of &; 
eſpecially ifthis penetrancy of the water be much helped by, the Salts 
that are uſually mix'd with the Dying liquors. New, wheteas Silk may 
be dyed or ting'd into all kind of colours without: boiling or. lipping in- 
to hot liquors, I ghels the reaſon to be two-fold : Firſt, becaule the fila- 
ments, or ſmall cylinders of Silk, are abundantly ſmaller and finer, and fo 
have a much leſs depth to be penetrated then moſt kind of hairs ;' and 
tiext, becauſe the ſubſtance or matter of Silk, is tnuch more like a Glew 
then the ſubſtance of Hair is. And that I have reaſoh to ſuppoſe; 
Firſt, becauſe when it is ſpun or drawn out of the Worin, it is 4 perfect 
elutinous ſubſtance, and very ealily ſticks and cleaves to any adjacent 
body, as Thave ſeveral times obſerved, both in $k-worms and Spiders, 
Next, becauſe that I find that water does eaſily .diflolve and mollifie the 
fubſtance again, which' is evident from their manner of ordering thoſe 
' bottoms or pods of the Silk-worm before they are able to unwind them. It 
1s no great wonder therefore,if thoſeDyes or ting'd l1quors do very quick- 
ly mollifie and tinge the ſurfaces of fo ſmall and io ghitinous a body. 
And we need not wonder that the colours appear ſo lovely in the one, 
and fo dull in the- other, if we view but the ting'd cylinders of both 
kinds with a good Microſcope for whereas the ſubſtance of Hairgat beſt,is 
bur a dirty duſkiſh white fomewhat tranſparent, the filaments of Silk have 
a moſt lovely tranſparency and cleerneſs, the difference between thoſe 
two being not much leſs then that between a piece of Horn, and a piece 
of Cryſtal; the one yielding a bright and vivid refleQion from the con- 
cave fide of the cylinder, that is, from the concave ſurface of the Air 
that incompaſles the back-part of the cylinder; the other yielding a dull 
and perturb'd refleftion from the ſeveral Heterogeneons parts that com- 
poſe it. And this difference will be manifeſt enough to the eye.if you get a 
 coupleof ſmall Cylinders, the ſmaller of Cryſtal Glaſs,the otherof Horn, 
and then varniſhing them over very thinly with ſome tranſparent colour, 
"Which will repreſent to the naked eye much the ſame kind of objedt which 
{repreſented to it from the filaments of Silk and Hair by the help of the 
Hicroſcope.. Now, ſince the threads of Silk and $:rge are made up of a 
great number of theſe filaments, we may hebxefberd ceaſe to wonder at 
the difference. From much the fame reaſen proceedsthe vivid and lover 
ly colours of Feathers, wherein they very fart exceed the natural as well 
as Artificial colours of hair,of which I ſhall ſay more in its proper;place. 
"The Teguments indeed of creatures are all of them adapteditothe per 
euljar uſe and canvenience of that Animal which they inwrap; and ver 
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much alſo for the ornament and beauty of it, as will be moſt evident to 

any one that ſhall attentively conſider the various kinds of cloathings 

wherewith moſt creatures are by Nature inveſted and cover d. Thus I 
have obſerved, that the hair or furr of thoſe Northern white Bears that 

inhabite the colder Regions, is exceeding thick and warm : the like have 
I obſerv'd of the hair of a Greenland Deer, which being brought alive to 
London,l had the opportunity of viewing 3 its hair was ſo exceeding thick, 
long and foft, that I could hardly with my hand, graſp or take'hold of 
his ſkin, and it ſeem'd ſo exceeding warm, as I had never met with any 
before. And as for the ornamentative uſe of them, it is moſt evident ina 
multitude of creatures,not onely for colour, as the Leopards, Cats,Rhein 
Deer, &-c. but for the ſhape, as in Horſes manes, Cats beards,and ſeveral 
other of the greater ſort of terreſtrial Animals, but is much more conſpi- 
cuous, in the Veſtments of Fiſhes, Birds, InſeCts, of which Iſhall by and 
by give ſome Inſtances. 

As for the ſkin, the Aicroſcope diſcovers as great a difference between 
the texture of thoſe ſeveral kinds of Animals, as it does between their 
hairs ; but all that I have yet taken notice of, when tann'd or dreſs 'd, are 
of a Spongie nature, and ſeem to be conſtituted of an infinite company 
of ſmall long fibres or hairs, which look not unlike a heap of Tow or 
Okum 3 every. of which fibres ſeem to have been ſome part of a Muſcle, 
and probably, whil'ſtthe Animal was alive, might have its diſtin funQti- 
on, and ſerve for the contraQion and relaxation of the ſkin, and for the 
ſtretching and ſhrinking of it this or that way. 
| Andindeed, without ſuch a kind of texture as this, which is very like 
that of Spxzk, it would ſeem very ſtrange, how any body ſo ſtrong asthe 
ſkin ofan Animal uſually is, and ſocloſe as it ſeems, whil'ſt the Animal is 
living, ſhould be able to ſuffer ſo great an extenſion any ways, without at 
all hurting or dilacerating any part of it. But,fince we are inform'd by the 
Microſcope, that it conſiſts of a great many ſmall filaments, which are im- 
plicated, or intangled one within another, almoſt no otherwiſe then the 
hairs in a lock of Wool, or the flakes in a heap of Tow, though not alto- 
gether ſo looſe ; but the filaments are here and there twiſted,as twere,or 
interwoven.,and here and there they join and unite with one another,ſo as 
indeed the whole ſkin ſeems to be but one piece;we need not much won- 
der:And though theſe fibres appear not through a4ficroſcope,exattly joint- 
ed and contex d,as in Sponge ; yet,as I formerly hinted, Iam apt to think, 
that could we find ſome way of diſcovering the texture of it, whilſt it in- 
veſts the living Animal,or had ſome very eafie way of ſeparating the pulp 
orintercurrent juices, ſuch as in all probability fill thoſe Interſhitia with- 
outdilacerating, bruſing, or otherwiſe ſpoiling the texture of it (as it 
ſeems to be'very muchi by the ways of tanning and dreffing now.us'd) we 
might diſcover a much more -curious texture then I have hitherto been 
able to find ; perhaps,ſomewhat like that of Sponges. | 

- That of Chamoiſe Leather is indeed very much like that of $pxrk, fave 
onely that the filaments ſeem nothing neer ſo even and round, nor alto- 
gether ſo ſmall, nor has it ſo curious joints as Spwrk, has, ſome of which] 

have 
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havelately diſcover'd like thoſe of a Sponge, and perhaps all theſe three 
bodies may be of the ſame kind offubſtance, though two of them indeed 
are commonly accounted Vegetable ( which, whether they be fo of 
no, I ſhall not now diſpute) But this ſeems common toall three, that 
they undergo atanning or drefiing, whereby the interſpers'd-juices are 
waſted and waſh'd away before the texture of 'them can be difcover'd. 
What their way is of dreſſing, or curing Sponges, I confeſs, I cannot 
learn; but the way of drefling $pxzk, is, by boiling it a good while ina 
ſtrong Lixivizm, and then beating it very well ; and the manner of dre(- 
fing Leathers ſufficiently known. _ nn, Fa ; 
It were indeed extremely deſirable, if ſuch a way could be found 
whereby the Parenchyma or fleſh of the- Mulcles, and ſeveral other 
parts of the bod,ymight be waſh'd, or 'wafted clean away,without vitia- 
ting the form of the fibroxs parts or veſlells of it, for hereby the texture 
of thoſe parts, by the help of a good Microſcope, might be moſt accu- 
rately fotind. FHEF's BER: 
But to digreſs no further, we may, from this diſcovery of the 24zcro- 
ſcope, plainly enough underſtand how the tkin, though it looks ſocloſe 
as it does, comes to givea pallage to fo vaſt a quamtity of excrementitions 
- ſubſtances, as the diligent Sau@orizs has excellently obſervediit to do, in 
his vedicina ſtatica ; for it ſeems very probable, from the texture after 
drefling.that there are an infinit of pores that every way pierceit,and that 
thoſe poresare onely fill'd with ſome kind of juice, or ſome very pulpy 
_ ſoft Mihance, and thereby the ſteams may almoſt as eaſily finda paſſage 
through ſuch a fluid vehzcle as the vaporous bubbles which are generated 
at the bottom of a Kettle of hot water do find a paſſage through that 
fluid wedzum into the ambient Air. BY YER: 
Noris the ſkin of animals only thus pervious, but even thoſe of vegetables 
alſo ſeem to be the ſame;for otherwiſe I cannot conceive why.,iftwo ſprigs 
of Roſemary (for Inſtance) be taken as cxaCtly alike in all particulars as 
can be, and the one be ſet with the bottom in a Glaſs of water, and the 
other be ſet juſt without the Glaſs, but in the Air onely, though you ſtop 
the lower end of that in the Air very carefully with Wax, yet ſhall it 
preſently almoſt wither, whereas the other that ſeems to have a ſupply 
from the ſubjacent water by its ſmall pipes, or z#icroſcopical pores, pre- 
ſerves its preenneſs for many days, and ſometimes weeks. TE 
Now, this to me, ſeems not likely to proceed from any other cauſethe 
the avolation of the juice through the ns for by the Wax, all thoſe other 
pores,of the ſtem are very firmly and cloſely ſtop'd up. And from the more 
or leſs porouſneſs of the ſkins or rinds of Vegetables may, perhaps, be 
ſomewhat of the reaſon given, why they keep longer green, or ſooner wit 
ther; for we may obſerve by the bladdering and craking of the leaves .of 
Bays,Holly, Laurel, &c. that their ſkins are very cloſe, and do not ſuffer 
ſo free a paſſage through them of the included juices. IRR 
But of this, and of the Experiment of the Roſemary, I ſhall elſewhere 
more fully confider,it ſeeming to me an extreme Juciterous Experiment, 
ſuch as ſeems indeed very plainly to prove the Schematiſn or NEON 
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egetables altogether mechanical, and as neceflary, that (water and 
warinth being apply'd to the bottom of the ſprig of a Plant) ſome of it 
ſhould be carried upwards into the ſtem, and thence diſtributed into the 
leaves, as that the water of the Thames covering the bottom of the Mills 
at the Bridge foot of London, and by the ebbing aud flowing of it, paſ- 
fling ſtrongly by them, ſhould have ſome part of it convey'd ito the 
Ceſterns above,and thence into ſeveral houſes and Ceſterns up and dawn 
y the City: 41 | | 2777 
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 Obſerv,” XXXIT1, Of the Scales of a Soal, and other Fiſhes. 


T YAving hinted ſomewhat of the {kin and covering of terreſtrial Ani- 
"I mals, I ſhall next add an ObſervationI made on the ſkin and Scales 
of aSoa,, a ſmall Fiſh, commonly enough known; and here in Fiſhes, as - 
well as other Animals, Nature follows its uſual method, framing all parts 
ſo, as that they are both uſefull and ornamental in all its compoſures, 
mingling »tzle and dulce together'; and both: theſe deſigns it ſeems to 
Glow doagh ourunaſhſted ſenſes are not able to peceive them.; This is 
not onely manifeſt in the covering of this Fiſhonly, but in multitudes of 
xthers,which it would be too long to cnumerate, witneſs particularly that 
ſmall Sand Shell, which I mentiond in the X I. Obſervation, and infinite 
other ſmall Shells and' Scales, divers of which I have view d.. This {kin [ 
view'd, was flead from a prettylarge Sol, and thenexpanded and dry'd, 
the infide of it, when dry, to the naked eye, look'd very like a-piece of 
Canvaſs,but the Aficroſcope diſcover'd that texture to be nothingelſe,buc 
the inner ends of thoſe curious Scolop'd Scales I, I,1, inthe ſecond Figure 
of the X XI. Scheme, namely, the part of GG GG: (of the larger repre» 
ſentation of a fingle Scale, in the firſt Figure of the ſame Stheave) which 
on the back fide, through an ordinary fingle Magnifying Glaſs, look'd 
not unlike the Tyles on an houſe. . #535 bas 2% | 
The outſide of it, to the naked eye, exhibited-nothing more of :orna» 
ment, fave the uſual order ofranging the Scales into a #ridgoanel:form, 
onely the edges ſeem'd a little to ſhine, the finger being rubbd fromthe 
tail-wards towards the head, the Scales ſeem'd to ſtay and-rare:it; Bat 
through an ordinazy' Magnifying glaſs, it exhibited a malt curiouſ] 
and adorned furface, fuch as is viſible in the ſecond' Figure, #-« 
of thoſe (formerly almoſt imperceptible) Scales appearing much of the 
ſhape: 1,1, I, that is, they were round, and protuberant, and ſomewhat 
_ like a Scolop,. the whole Scale being creas'd with curiouſly: way'd 
dindented ridges,with proportionable furrows between;eachiof which 
wasterminated with a very ſharp tranſparent bony ſubſtance, which, like 
oe Tiras eem'd to arm the edges. | 1 
. The back part KKK was-the ſkin into which each of theſe Scales 
were very deeply fix'd,in the eurious regular order, vilibk inthe ſecond 
39, wA | S Fignre, 
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ngth. and ſhape of the'part of the Scale which was buried. 
nadenced by the firlt Figzre; which.is the repreſentation of, 
neof themphuck'd out and. view'd.through a 2nd aperalie. namely? 
the part;h, FC GEL, wherein js alſo more plainly to, be ſeen,the manner 
of carving ofthe {colopt part of every particular Scale,how each ridge or 
barEEF:is alternately. hollowed or,engraven, and how every gutter 
betwcen.,them is terminated with, very tranſparent and hard pointed 
ſpikes, and how every other of theſe, as A AAA, are much. longer.then 
the interjacent ones, DDD. ale be, 6 omrre2+: 47 Teo -» FR 
-, The. texture or: form alſo of the hidden part ,appears,. namely, the, 
middle; part, GGG, ſeems to, conſiſt of a. great number of {mall quills. 
ar pipes, by which, Porlaes the whole may be,nouriſhed; ang the fide. 
parts. F F confiſt of amore fibrous texture, though.mdecd, the. whole 
Scale. ſeem'd to be of a very tough griſly ſubſtance, like. the:larger Scales 
of other Fiſhes. | | 

. TheScales of the-ſkin of a Dog-fiſh (which isus'd by ſuchas workin 
Wood,for the ſmoothing of theit work,and conſiſts plainly enough tothe 
naked eye.of a great number of ſmall horny points)through the J{croſcope. 
a 22h? each of them curiouſly ridg'd, and yery; neatly carved; and ins. - 
deed,.you can hardly look on the ſcales of any Fiſh, but you may diſcoyer 
abundanceof curioſity and beautifying; and not only intheſe Fiſhes,but in 

the ſhells ad cruſts or armour of moſt forts of 24arine Animals fo inveſted, 
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"The Wer p 6f the Sting was the Sword, as 1 we fs ill He: | which 
3fheath'd, as1t were; itt it, He top of which ab apptats quite through ar 
the finaller end, __ iis if the chape of the of» S46t Were 

_ andthe =_ ans it appear'd beyond the Scabbart; the end ofthis'Dart(# 


was V Ie Was ured likewiſe with the like Teriterhogks or 
claws Hers) Kon fuch as ( vXy, x7 £2) theſectboks,] ttt 
vity apt to think, cat be closd up alſo, or 151d flat to the fides of the 
SWOrY when it is draw into the Scabbard;as I have ſeveral times vbſery'd 
it tbe; 26d" ear be ted again or extended when ever the Anitnal 
# en conſideration of which'very pretty ſtrate, hashitted tome,that 
eerily the uſe of theſe claws ſeetns to be very confiderable, 43 tothe 
aig of this litiſttutnent, for the dtawitg in, and holding the {ting in 
Roy for the point being very ſha "i top of che Sting or Dagger 
(ab) is very eafily chtuſt thts kt Abjtria 'sboty.which being once dorred 
on , by endeavouritig to pull it itico the vat Tons Gf 6 ſon of 
x0 { 0X3) abd (x24) which hy hold of theTkiti 6 Uther 
fide) the 42 of 4 ſheath (# ſr ») into the ſkin after it, and the crooks 
ez, and #,v, being entred, when the Bee endeavours to thruſt out the \ 
top , of the ſting out of the ſheath again, they.lay hold of the ſkin on ei- : 
ther fide, and #0 h6t dhUly Keep the ſheath fron (liding bark, but helps 
the top inwards, and thus, oy an alternate and ona retracting and 
| of the Stig Wand our of rhe ſheath, the Hitte entaged/Erearute 
by degrees thakes his Fevern{full-weapon plerve! the rougheſt anydthickeſt 
Hides of his themiits,/ i9/{6/Wuch that fotfie felw of theſe ſtout indi reſo- 
n laty Gldiers withtheſe little <tigitits, do often put to flight x hage awſty 
Beay, 'ohie of their Yeallly eriethics, 'and thereby ſtews the| word how 
 nivth tore confiderable In Warr a few Thilfull Enpiticers band) ole 
ſoldiers politickly order'd, that know how to manage ſuch chgmER ate, 
thei a valt wwelldy xide'fdtes, that cotiides' in; ahd aft $7: 
enpth. But Pn rocked) that He thus pets ih. lik Sei r fats the Thin, 
this ExGatuwre je Hving; 'Thuve 
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the ſide of the ſheath, which, by obſerving the Figure diligently, 1s eafie 
enough to be perceiv'd 3 and from ſeveral particulars, I ſuppoſe the Ani- 
'mal has a power of diſplaying them, and ſhutting them in again as it 
pleaſes, as a Cat does its claws, or as an Adder or Viper can its teeth 
or fangs. 
The other part of the Sting was the Sword, as 1 may ſo call it, which 
' $5 ſheath'd, as1t were,in it, the top of which 2b appears quite through at 
the ſmaller end, juſt as if the chape of the ſheath of a Sword were loſt, 
" and the end of it appear'd beyond the Scabbard ; the end ofthis Dart(a) 
* was very ſharp, and it was arm'd likewiſe with the like Tenterhooks or 
claws with thoſe of the ſheath, ſuch as ( vx, xy 2) theſe crooks, I art 
" very apt to think, can be closd up alſo, or laid flat tothe ſides of the 
* Sword when it is drawn into the Scabbard.as I have ſeveral times obſery'd 
"It to be, and can be ſpred again or extended when ever the Animal 
leaſes. 
; The confideration of which very pretty ſtrucure,has hinted to me, that 
| certainly the uſe of theſe claws ſeems to be very conſiderable, as to the 
main end of this Inſtrument, for the drawing in, and holding the ſting in 
the fleſh ; for the point being very ſharp, the top of the Sting or Dagger 
(ab) tsvery eafily thruſt into an Animal's body,which being once entred, 
* the Bee, by endeavouring to pull it into the ſheath, draws (by reafon of 
the crooks (vx) and (xz22 ) which lay hold of the [kin oneither 
fide) the top of the ſheath (z /r v) into the {kin after it, and the crooks 
8,5, and 7,v, being entred, when the Bee endeavours to thruſt out the 
\ top of the {ting out of the ſheath again, they lay hold of the {kin on ei- 
| ther fide, and ſo not onely keep the ſheath from {liding back, but helps 
| the top inwards, and thus, by an-alternate and fucceſ{iveretraCting and 
emitting of the Sting in and out of the ſheath, the little enraged creature 
by degrees makes his revengfull weapon pierce the tougheſt and thickeſt 
Hides of his enemies, in ſo much that ſome few of theſe ſtout and refo- 
lute ſoldiers with theſe little engines, do often put to flight a huge maſty 
| Bear, one of their deadly enemies, and thereby ſhew the world how 
| much more conſiderable in Warr a few ſkilfull Engineers and reſolute 
ſoldiers politickly order'd, that know how to manage ſuch engines, are, 
then a vaſt unweildy rude force, that confides in, and acts onely by, its 
ſtrength. But (to proceed) that he thus gets in his Sting into the ſkin, 
I conjecture, becauſe, when I have obſery'd this creature living, I have 
found it to move the Sting thus, to and fro, and thereby allo, perhaps, 
does, as twere, pump or force out the poiſonous liquor, and make it 
hang at the end of the ſheath about þ in a drop. The crooks, I ſuppoſe 
alfo to be the cauſe why theſe angry creatures, haſtily removing them- 
ſelves from their revenge, do often leave thefe weapons behind thern, 
ſheath'd, as twere, in the fleſh, and; by that means, caute the painfull 
lymptoms to be greater,and more laſtmg,which are very probably caus'd, 
party by the piercing and tearing cf the ſkin by the Sting, but chiefly 
y the corrolive and poiſonous liqunr that is by this Syringe-pipe con- 
vey d among the ſenſitive parts thereof and thereby more eahily — 
and. 
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£ pq" Xamining ſeveral forts of pedtharn; I wadi'y votice of cheſs paniinhss 
 inalt ſorcs of wing-Feathers, clpecially/i in thoſe which ſary by for the 
Seating of the air in the action of fly ying. | 
/ > That theoutward ſurface of the Quill athd Stead wayofa xcryhard.tie: 
"ud Horny ſubſtance, which is obvious:cnouph, and that the: partabove 
the Quill wat fill'd with a very white and light pith, and, with the Micro- 
Fope, 1 found this ub co be nothing elſe, but-a kind of natizzalcorrgeries 
4 ſenall bubbtes the films of which/feem to be of the ſame-ſubſtaite with 
thar of the Quill, thar is, of @ ſtiff tranſparent horny fubftabee,) 111712, 
-- Which particular: fecms to'nie,very worthy a moreſcriousconſiderationg 
Fo hefe we thay obſerve Niture,as (dede a to fits ſhifts, ro-niake afub; 
Knrned ſhalt be both lighe enough;and very ſtifiand tro! ithout 
ying! from its own eſt hi dipuinciples, which wermay wobe 
;that very ſtrong bodies are: forthe moſt part! very ieavia- alſo, > 
ſtyens h of the: parts-uſually:requiring a denfity,; anda tlen(ſity a adi 
and therefore ſhould 'Narurebive niade a wr Erwin > 
uFearher, almoſt, any otherway then what So 


muſt neceſlarily ER m yr van exceeded this; for Free th i be 


like many ſtops eces.ir a long)optical tube}1whichgdolfery 
much re erg to VU Oe the wholeythe porest nokich were 
fiith;/us that'they ſeem'd notzorhave auy columnication with 2 
ther, as I have elſewhere hinted, -: 015.54 & 1011) niger od3 to 5: 
';ButtheMechanifm of Nature miually fo: exiceliont} chir-ontandit the 
ſameſybſtanee is adapted wo ſopveifor mharxpienid” For|rhie>cief 

rhis; inleed; ſtems (5 bifoe the (eigen 1 ar rothe id; | 
fenhery ery pary'of rhe ſtem 5>for/tis useffouyhnioll forrsof Beads 
bp 7; plac'd juſt under the roots of goon branches.thib - oa 
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rare and admirable, and ſuchas I can hard! y believe,that thelikeis to. be 

diſcover'd in any other body in the world; for there is hardly alarge 
Feather in the wing of a Bird,but contains neer a million of diſtin@ parts, 

and every one of Felnas ſhap d ina moſt regular & admirable form,adapt- 
.edto a particular Deſign, : *For examining a, middle cizd Gooſe-quill, I 
eafily cabheh found Si th my naked eye;that the main ſtem of it contain'd 
abi 300, longer and more Downy branchings upon one fide, and as 
many onthe other of more ſtiff but ſomewhat ſhorter branchings. ' Many 
of theſe-long and downy branchings, 'examining with an ordinary. #4- 
croſcope, 1 found' divers of them to contain neer 1200. ſmall leaves (ts1 
may call them, ſuch as EF of the firſt Figure of the '23. Scheme) and as 
many ſtalks3'on the other" ſide. ſuch as'I K: of the ſame Figure, each of 
the ſeavesor branchings, E-F;ſeem'd to be divided into. aboutfixteen,or 
eiphteen ſmall joints, as may:be ſeen plainly.enough in the Figure, out of 
moſtof which there ſeem to grow ſmall long fibres, ſuch/asare expreſs'd. 
inthe Figurezcach of'them very proportionably ws: d according to its 
poli ſpa, 00 PWnEc 5 theſtalk E F ; thoſe onthe under fide of it, name-+ 
Iy, Tx,'2, bat. 4, 36; 5 FA 5 93 Eco bring much langer then thoſe direftlyop 


te tothem the-upper 3and divers of them, ſuch 2$2,3,45556,7;3,9, 
Pn wer coſdlinated) with ſmnall crooks, 'miuch reſembling th thoſe Rf 


 eiooks,whithare viſible enough to-the;naked eye, in the ſeed-burtonsof 
Bur-docks: The ſtalks likewiſe I K on the other ſide, ſcem.d divided into 


meer as many {mall Knotted joints,but withqut any appearance of ſtrings 
- crookseachof themabout the middleKfeem'd divided into two parts 
akind: of: fork, one-fide of which; namely; K L, was, extended neer 


letra 'of K 1; the othet; M, was:very:{hort.; .. -; :;! 
: Thetrinſverſe:Seftionsiof the ſterns af. theſe. bragchiogs, manifeſted 
theſhip or figure of it tobe much like IN.O E,; which conſiſted of a 


horny ſknvov covering, and a-white ſeemingly frothy pith, much likeyhe 
make of the mainſtem of a Feather. ;' 
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''Theuſe ofthis ſtrange kind of Cn ainderd moxiadaimble then all 
the reſt, and ſuch-a$ deſerves:to: be!nweh! more ſerioully,exatuin\dand 
conkider 'd,-then Thave hitherto found time orability tad 3'foricertain- 
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Mr CROG RAP HDA:.!/ 
theſe:ſtalks amounts not to-a- 500up Ire (Euviphoyardachey' yes ma 
#> ſirbyg a texture A texture, as; notwith > thei Land Vi 
itt ofthem apain(t the Aiz;by the ſtrength ' 
firmly ho together, And it argues an athavirabje j provide ture 
inche-contrivance _ fabrick wha for:their texture ra [tht 
any external injury the parts of themrare' violently du 
© Io the leaves and RT a Fog one:another, and:i00n . 
ſeveral of theſe rents would impede 'the Bird's z yet, for them 
part; —_ themfſelvesthey readily re-joinand ewbonaccthantinod an 
_ the Birds firokiog theFeather, or drawingir throughits Bill, all | 
of ſcttled-and/woven ihto-their form: = -natural pottery: 5 for 
chere are ſuch: aninfmnite'c of thoſe:friallfibrer inf the uhder fide 
of the leaves, and moſt of them have ſuch little crooks at their cnids;chat 
th readily catchand hojd:the ſtalks they touch. | 
i From which ſtrange contextuare;ic ſeems: rigjionale ſuppoſe that there 
kencertain kind-of meſh or hole fo fall, that the Air wilt not very cafily 
through it, asThinted aJfo!in the fixth Obſervation abour-fitzll'G 
for.otherwiſe it ſeems probable; that: Nature 'would have: driinhs 
over fome-kind} of thin film which ſhould have:covered all thoſe almoſt 
ire meſhes or Holes, tliere @emning through the 26croſcgpe to be more 
n-half of theſurface of the Feather which is open and: viſibly peryi- 
ou33;which conjure will yet :feern more probable from 'the texture of 
the tekimtio wings Of the Timea argentea, or white Feather wing'd morh; 
which I ſhall-anone 'deſcribe.:But Nature, that. kgows beſt its own law 
acid the ſeveral properties of bodies;knows alſo beſt how-to'adapt and Y 
themto her —_— cnds,and whoſo would know ttiofe-properties, muſt 
endeavour toitrace Nature in-its working, bd) to ſee what conrſe ſhe 
obſerves. And this I fuppoſe will be no inconfiderable advamage which 
the: Scbearatiſins-and; Struftuves| of Animate bodics will afford the diy 
uirer, riamely, moſtſure and excellent inſtractiongbort: as t6 4 
K.. ical part of Mechamieks andrto the Theorpand NE = of the 
nature of the bodies and motions SN 
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tude of bright refleting parts, whoſe Figure 'tis no eafie matter to de- 
termine, as he that examinesit ſhall find; tor every new poſition of it to 
the light makes 1t perfe&ly ſeem of another form and ſhape,and nothing 
what it appear a little before; nay, it appear'd very differing oft- 
times from ſo ſeemingly inconſiderable a circumſtance, that the mter- 
poſing of ones hand between the light and it,makes a very great change, 
and the opening or ſhutting a Caſement and the like, very much diverfi- 
fies the appearance. And though, by examining the furm of it very man 
ways, which would be tedious here to enumerate, I ſuppoſe I have dif- 
cover'd the true Figure of it, yet oftentimes, upon looking on it in ano- 
ther poſture, I have almoſt thought my former obſervations deficient, 
though indeed, upon further examination, I have found even thoſe alſo 
to confirm them. 

Theſe threads therefore I find to be a congeries of ſmall Laming or 
plates, as ee e ee, &c, each of them ſhap'd much like this of a b c d, in 
the fourth Figure, the part a c being a ridge, prominency, or ſtem, and 
b and d the corners of two ſmall thin Plates that grow unto the ſmall 
ſtalk in the middle,ſo that they make a kind of little teather; each of theſe 
Plates lie one cloſe to another,almolſt like a company of ſloping ridge or 

utter Tyles; they grow on each fide of the ſtalk oppoſite to one another, 

y two and two, from top to bottom, in the manner expreſs'd in the 
fifth Figure, the tops of the lower covering the roots of the next aboye 
them ; the under fide of each of theſe laminated bodies, is of a very dark 
and opacous ſubſtance, and ſuffers very few Rays to be trajeted, but re- 
flects them all toward that fide from whence they come, much like the 
foil of a Looking-glaſsz but their upper fides ſeem to me to conſiſt of 
a multitude of thin plated bodies, which are exceeding thin, and lie ve- 
ry cloſe together, and thereby, like mother of Pearl ſhells, do not one- 
ly refle& a very briſk light, but tinge that light in a moſt curious man- 
ner; and by means of various poſitions, in reſpett of the light, they re- 
fleft back now one colour, and then another, and thoſe moſt vi- 
vidly. | 

Now. that theſe coloursare onely fantaſtical ones, that is, ſuch as ariſe 
immediately from the refraCtions of the light, I found by this, that water 
wetting theſe colour d parts,deſtroy'd their colours, which ſeem'd to pro- 


"ceed from the alteration of the reflection and refraftion. Now,.thowgh 


I was not able to ſee thoſe hairs at all tranſparent by a common light, yet 
by looking on them againſt the Sun, I found them to be ting'd with a 
darkiſhred colour, nothing a-kin to the curious and lovely greensand 
blues they exhibited. by 
' What the-reaſon of colour ſeems to be in fuch thin plated bodies; I 
have elſewhere ſhewn. But how water caſt upon thoſe threads deſtroys 
their colours, I ſuppoſe to be perform'd'thus ; The water falling upon 
theſe plated bodies from its having a greater congruity to Feathers then 
the Air,infinuates it ſelf between thoſe Plates,and fo extrudes the ſtrong 
relleCting Air, whence both theſe parts grow more tranſparent,as the 245- 
croſcope informs, and colourleſs alſo, at belt retaining a very faint and 
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hereand cliewhere, alſo of a\celant, / 3, Ceembs We 
_ the fineneſs-and tranj a dg, of the he icing ane ating, Pi 


lines pur Aicroſcepe diſcovers tus par + 
are\ſych, and that the. hairs of Perle are Otherwiſes and 
alſo by the Experiment of that Noble and moſt:Excellent PexfonIf 


ly named: that the difference. between Silk and Flax; ag mes boa 6/2 is 


pething elſe (for Flax reduc'd to'a very great fanenels 'of giants; 
white and colour'd, appears as, white and as vividasany! 
that. brightneſs and its Silken aſpect as ſoon as it is. twiſted into re 
reaſon hat the companent parts, though yery {mall and fine, are yet plt- 
able flakes, and not eylingers, and thence,by twiſting, become whited in- 
t@gne.opacous body, whereas: the: threads of Silk nd Feathers retain 
thejr luſtre, by. preſervi g their cylindrical. form; intire yyithour juix- 
ing 3.10 that each reflefted angrcfracted beam that'compokes; the glob 
Silk, preſerves jts own property of modulating the. light wtire); And 
figce we find the ſame confirm'd by many other Experments elſewhere 
mentioned, I think we may ſafely conclude this fop an Azjgme, that 
whereſoever-we-meet wich tranfparent-badigs, ſpun out inteivery fine 
Paxts, either cleer, gr any ways ting d, the colours refultitig fem ſuch a 
c 08 muſt neceſlarily be yery glorious, vivid, and.cleex/Uike thoſe 
of Silk and Feathers, This may.perhaps hint ſome ulcfull wayiaf waking 
other. nm Deſges Silk, be. uſkeprble pf bright Mrs 1 of this 
onel y the ; | L. q 1 
The ble colqur'd Feathers allo'of Ducks, and Cretal other 
Birds; Thaye found by examination with hoy Mitroſcap, to prodted from 
ouch me ſame cauſe and (BATES, _ 
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containthemſelves in that poſture as'long as they pleaſe;znay,to walk and 

EG ail Fe under ce of nb bANEL Lb che celling 
vom; or the like, 'and this with as great a ſeeming facility and firm- 
neſs, ' as if they were a kind of Antipodes, and hada tendency upwards, as 
weare ſure they have the contrary, which they alſo evidently diſcover, 
in that they cannot make themſelvesſo light, as to ſtick or ſuſpend them- 
ſelves-on'the under fiirface of a Glaſs well pou and cleans'd; their 
ſuſpenſion therefore is wholly to be aſcrib'd to ſome Mechanical contri- 
yance in'their feet z which, what it is, weſhall in brief explain, by ſhew- 


two Claws, or Tallons, and ſecondly, two Palms, Pattens, or Soles. ' 
The two'Tallons are very large, in proportion to the foot, and hand- 
fomily ſhap'd in the manner deſcrib'd mm the Figzres, by AB, and AC, 
the bigger part of them from A todd, is all hairy, or briſled, but to- 
ward the top, at Cand B ſmooth, the tops or points, which ſeem very 
turning downwards and inwards, are each ofthem moy'd on a joint 


the points Band C being entered in any pores, and the Fly endeavouring 
to ſhut them;the Claws not onely draw one againſt another,and fo faſter 
3 eachother, but they draw the whole foot, GGA DD forward, ſfothat 
E. on a ſoft footing, the tentersor points G G GG, (whereof a Fly has about 
2 tenineach foot, to wit,twoin every joint)run into the pores,if they find 
any, or atleaſt make their way; and this is ſenſible to the naked eye, in 
the feet of a Chafer, which, if he be ſuffer'd to creep over the hand, or 


the touch as the ſight. | wy 
Butthiscontrivance;as. it often fails the Chafer, when he walks on hard 
and clofe bodies, ſo would it alſo our Fly,” though 'he-be a' much! lefler, 
and nimbler creature, and therefore Nature has furniſh'd his foot'with 
another additament much more curiousand admirable, and that ts, with 
a couple of Palms, Pattens or Soles D D,' the ſtrutture of which isthis : 
From the bottom or under part of the laſt joint of his foot, K,/ariſe 
two ſmall thin plated horny ſubſtances, each conſiſting of two flat pieces, 
D D, which ſeem to be flexible, likethe covers of aBook; about F F, by 
which means, the plains of the two ſides E Edo not always lie in the ſame 
lain, but may be ſometimes ſhut cloſer, and ſo each of them may take a 
fel wo Looper: on a _ oa that 1snot all,for the under fidesof 
theſe Solcsare all beſet with ſmall brifles, or tenters, like theWige t 
of a Card uſed for workin WG Ae Yolnts' bf all which WES 
wards, hence the two Tallons drawing the feet forwards, asI before 
hinted, and theſe being applied to the Gece of the body with all th 
ints':100KINg 


xity or yielding in the furface of the body, the: Fly fa: 
fvery firmly and caſily,without the acceſs or need of any ſuck 
Sponges fill'd with an imaginary ginter, as many have;for want: 
Glalles, perhaps, or: a troubl ation: Go 


ing, that its Mechaniſm GE eabry in two parts, thatis, firſt its | 


-at A, by which the Fly is able to open or ſhut them at pleaſure, ſothar | 


any other part of the ſkin of ones body, does make his ſtepsas ſenſible to 


the contrary way, thatis, forwards and outwards, if there 


1 l e and diligent examination, ſup! osd.” - 
thatthe Fly isableto walk on Gaſs, proceeds partly from ſaith 


 MircoROGRAPHILAS I'll 
tuggelineſdf theſurtace; and. chiefly roma. nd /oftarviſh; or «linty 
nd-though the pointed hap anyone blanc ef layer 

they find pores enough inthe tarniſh, or at leaſt make them. 
This ch I ſomewhat the more diliperitly ſurvey'd, bec: 'd.. becauſe I 
could not well o $756 how, if there were ſuch a glurinousm matter 


anges, .23malb(that haye obſqryd/tha 

A AEEP have TE believ'd, how, I ſay, the flyc could Se y un- 

glew and looſen its feet : and, becauſe I have not found ary &thertrea- 
ture to havea contrivance any ways like it 3 and chiefly, that we might 
notbe caſt upon unintelligible explicatiovs of the Phenomens Of Natuye, 
atleaſt -others then the true ones; : where ous: lenies yeere ableta Furviſhe 
uswithan intelligible, ratiopall and true one: 

_ Somewhat alike;contrivancetathis of Flies (ball: we find in moſt other 
Animals, ſuch as/all;kinds'of Flies and caſe-wing'd) Creariures hay, in a 
Flea,' an Animal abundantly ſmaller then this Fly.:;Other [areatures; as 

' Mates, ;.the Land-Crab; ec. | have onely.. one mall very fharp Talica 
at the end of cach of their legs, which all drawing towards the center or 
middle of their body, ina bletheſe. exceeding light bodies to alpend and 
faſken themſelves to nol any ſurſace. 

Which how they are able to Roy will not ſoem range, if we conder, 
firſt, how little body there is in.one of theſe creatures;compard:to their 
fperficits, ar outfide,their thickneſs, perbaps, oftenttmes.not amounti 
tothe hundredth part of an Inch: Next, the ſtrewgth and agility of the hefs 
creatures compar'd: to, their bulk, being, proportionable toi their bulk, 
perhaps, an hundred-times ſtroager then-an Horſe or; Man. And thirdly, 
i we Take that Nature does always appropriate the inftruments, io 
As kats 3 -are the malt fit and corivenicht to perform their offices, and the 

ple and plain that poſhbly can be ; this we may ſee further veri- 
By d alſo in the Gnas aLouſe which is very. much differing from. thoſe [ 
baye been deſcribing, but more:convenient and neceſlary for the place 
of. its habitation, each of his lepgs being footed wich a couple of {mall 

CO which he can 0 a wg at pleaſure, ſhap'd almoſt like the claws 

of a Lobſter or Crabb priated contrivances for hispeculiar 

uſe, which being/to move its fie np} fro upontthe hairs of 'the crea- 

{0043 x00 Nature has farniliid one of its claws with joints,:almoſt 

of a nian's fingers; ifo as! mow iris able to encompals or 

zralp.a ir as firtsly as a mancai) a {tick or 

.,;Ne i therea A admirable and! ockeeſult 9% in the foot 

% of ig Spider, whereby he is able to: {pi pin,: weave; and climb, or ran'on hig, 

Sona taniparent Jem, of which iſ] | ſay morein the deſcription of 

- ad do conclude, we ſhall inal things find, that Nature: docy ties 


eat); 


MicroGkaP HE, - 
x5 to think all. thoſe: kings the 'produdtions of chance? : Certainly 
ther their Ratiocination-muſtbeexttemely depraved,or they did -nev 
attemively -confider atd-contemplate: the Works' of the ' Almighty, 
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Pic Wings of all - kinds of InſeQ&s, are , for the moſt part , very 
@ beautifull Objefs; and afford no leſspleafing an Obje tothemind 
to ſpeculate upon, then to the eye to behold. This of the blue Fly;among 
the reſt;'wants'not/ its peculiar ornaments and contrivances'; it'grows 
ont of the Thorax; 'or middle part of the body of a Fly, and is ſeated'a 
little beyond the center of gravity in the body towards the head,” but 
that Excentricly is curiouſly balanc'd'; firſt, by the expanded Area ofthe 
wings which lies all more backwards then the root, by the motion of 
them,whereby the center of their vibration is much more backwards to- 
| wards the tail of the Fly then the root of -the wing is. What the vibra- 
tive motion/of the 'wings is, and after what manner they are moved, I 
have endeavoured by'many trials to'find out : And forthe firſt manner 
oftheir motion, Iendeavoured to obſerve ſeveral of thoſe kind of ſmall 
ſpinning Flies, which will naturally ſuſpend themſelves, asit were, pois'd 
and fteady.in one place of the air, withour riſing or falling, or moving 
forwards or backwards; for by looking down on thoſe; I could by a kind 

of faint ſhadow, perceive the utmoſt '.extremes of the vibrative moti- 
on of their wings, which ſhadow, whilſt they fo endeavoured to ſuſpend 


- 


It,by fixing the leggs of s Fly 


or; moy'd/ to the Jower:limit, being/:alhoſt arvived:at' the lower H1- 
mit ,'the\hinder part of the wing moving ſomewhat faſter \thiy 


M ICROG RA Þ tA. 


 fornier, the 4ree of the wing begins to dip behind,” and If that poſthife 
ſeems it tobe moy'd to the upper limit back again; and thence back 
again inthe firſt poſture; the former part of the Area dipping again;as it is 
.moyed downwards by means of the quicker -motion'of theimain'ſtem 
. whicli;terminates or edges theforepart of the'wing:; And theſe Vibrati- 
.onger motions to and fro between: the two limits ſeem ſo fwift that" tis 
yerfprobable (from the ſound it affords, if it de'compard with they 
-bration of a muſical-ſtring, tun'd uniſon to it) it makes many hundreds; 
-Iif not ſome thouſands of vibrations in'a ſecond minute! of t me.” And;if 
we may beallow'd togheſs by the ſound, the wirig'of a Beeisyet'more 
-ſwiſt, for the tone'is much more! acure, and that,' mn all likelihood, pro- 
ceeds from ' the exceeding ſwift beating of the air by the ſmall wing. 
And it ſeems the morelikely too, becauſe the wing of a Bee'is'lefs in pro + 
Portion to its body,then the'other wing to the body ofa Fly; fo that for 
ought I know, it may be'one of the quickeſt vibrating ſpoxtd4neors moti- 
Ons of any in the world ; and though perhaps'there may be many Fliesin 
other places that afford a yet more ſhrill noiſe' with their wings; yet 'tis 
moſt probable that the quickeſt vibrating ſportereows motion is to be 
Gund in the wing of ſome creature. Now, if we conſider the exceeding; 
- quickneſs of theſe Animal ſpirits that muſt cauſe theſe motions, we'cannot 
chiuſe'but-admire the exceeding vividneſs of the' governing faculty or 
Anima;of the Inſect, which is able todiſpoſe and regulate ſo the the mo- 
tive faculties, as to cauſe every peculiar organ, not 'onely to movye or act 
ſo quick, but to doit alſo fo regularly. LON SOUTITOD £1 
"Whilſt 1 was Falihjaing and conſidering the curious Meobariſmr of the 
wings, L obſerv'd that under the wings of moſt kind of Flies; Bees, ec. 
there were plac'd certain perdulums or extended drops(as -fliay fo call 
themfrom their reſembling motion and figure) for they mich/reſembled 
along hanging dropof ſome tranſparent viſcous liquor ; and-T bbſerved 


them onfieney tomove; juſt before the wings of the Fly began to'move, 


ſo that at.the firſt ſight could not bur gheſs,; that there was ſome excel- 
lent uſe, asto the regulation of the motion of the wing, and didphaney, 
thatitmight be ſomething like:the handle of a Cock, which 'byivibra- 


ting 20 and fro,might,as'twere,open and ſhut the Cock, and thereby give 


apaſligeto the determinate influences intothe Muſcles ; afterwards,up- 
on ſame other trials,I ſuppos'd that they might be for ſome uſe in reſpira- 


tion,” which for may reaſons -ſuppoſe thoſe Aniimals to uſe,” and; me 


thought; it was not, very improbable, but that they might haveconve-' 

nicnt paſſages under the wings for'the emitting, at leaſt,of the' Jr; if not 

admitting, /asin the gills of Fiſhesis moſt evident;' or, perhaps/this Pex- 

aulume might be ſomewhat like the ſtaff to a Pump; whereby theſe creas 

ures might exerciſe their Aalogrs lungs, and not only draw in, but! fore 

> Olt;the airthey live by. : but theſe were but conjeftures, and upon further 

© —examination ſeem'd leſs probable. 1 429117 10987” 
:*, The fabrick of the wing.as it appears through a moderately magh 

_ ing ſcope, ms to be a body conſiſting oftwo parts,as 1s vitble n the 

-Figzre of the 23.8cheweand by the 2.Figure of the 26.Scheme; the ue 

a quilly 


*T: | d 


Vit 
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a qual or iq ubſlance,onfiting of everal longylender and variol 
bendedquills or wires, ſomething reſembling the veins:of leaves 5 
are, as, twere,the fins or quill x which ſtiffen the whole &vea, 'aridkewp 
the other part diſtended, which is a very thin tranſparent ſkin orrmem- 
brane variouſly folded, and. platted, but not very re 5 and'isbe- 
fides exceeding thickly beſtuck with innumerable fall briſles, "hich 
are onely. pu diacing by. the bigger magnifying Adicroſcops, atid/ not 
with that neither, but with a very convenient avigmencation (of 
light projected on the Qbje& with a yon oe Glaſs, as T have elſewhere | 
ſhew'd, or bylooking through it againſtthe 

In ſteed of theſe ſmall hairs, in ſeveral ck, Flies, there a are influlte of 
ſmall Feathers; which cover both the under and upper fides of this thin 
film as jn almoſt all the ſorts of Butterflies and Moths: and thoſe ſmall ps 
un not onely ſhap'd very much likethe feathers of Birds, but likethic 

riegated with all the varicty of curious bright and vivid colours ima- 
| 6 ug 3 and choſe feathers © = hy on Ry and _—_— 
ran ns of to compole very ourti{hings an —roncmarnA aintings, e 

Tre and Perſiaz Carpets, but of far more vr hor", Foomas a} , a$igevident 
enough to the . poor eye, in the painted wings of Butt flies butmuch 
more ethronah anordinary Microſcope. 

Intermingled og with theſe "Ty may be perceived multirades 
of little pits, or black {| the exended membrane, which ſeem to be 
the root of the hairst t grow on the other ſide; thefe two bodies ſeem 
dif dover the whole ſurface of the wing. 

be. hairs are beſt perceiv'd, by looking through it againſt the Vghe, 
or, by la ingthe wing upon a verywhite pieceof Paper, in a conve- 
= nicnt light,” for thereby _— _ hair moſt manileſtly appears4 a 
4 Specimens of which ſerve drawn in' the fourth'Figwie- of 
= the 23. Soeheme, A AB; CD. Fe F whereof repreſent ſome parts of the 
bones or ally ofthe wing, each. of which may perceive'to be 
cover d} over with a multitude of ſcales, or brifles; the former A B 
is the bipgeſt ſtem. of all the wing, and:may be properly crorgheathd 
the cyt-air, it being that which terminates and the formoſt edge 
of the wing 3 the forc-edge of this is arm'd with a mutitude'ef lktle 

brifſes, or ecerineks,, -n ſome ſtanding — in 

others nets) all; the points of which are rag _ the 'dody 
wards vr tip of the: wings, nor is. this 'edge «py 
even all thei whole edge of the ral irs 1-al ever nid a 
onliſting of ſhort and more flendet 

is SubjeR, had Ltime, would afford Bidelieiie aclnis Cade. 
templation of the nature "of whys ad vhs bur, becauſe Iry 
perhap bt 2 More; convenient time to proſecute that ' pd 
Obſervations that? hy have made of that panteulin PO 
at preſet [als —_—” | | i RO 
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Obſery,” KXX1X. Of the Eyes and Head of a Grey drte.Fly, 


and of ſeveral other creatures, { 


pretty deal ſmaller then the other, —_—\ B CE, ABCE, that look'd 
upward; and fide-ways;or foreright,and 
not foundin any other-ſinall Fly. --. \ 


ES. wth 


..anjObjcitfrom the-ſurface of then, as a fmall Ball of Quick-filver6f 
- that would do, but nothing neer ſo vivid, the reflection frottitheſt 
© bear nguid, mich like the refleftion from the outſide of Ware 

yſtal, &-e;:In:ſo much that in each of theſe | Herriſpher 


Moath:and regular, refleing as exact, regular; and: perfect an Itniage of 
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MrcrxoGRAPHIN, 
window, one thing of which was a large Tree, whoſe trunk and top I 
could plainly diſcover, as I could alſo the parts of my window, and my 
hand and fingers, it I held ic « CI = Mincey «ef Objea; a 
nall draught of nineteen of; which, as they appear inthe higger Mag- 
TOE leh Ba Hog rs Bd of Hil, 
are delineated in the third Figzre of the 23. Scheme. | 
 Fourthly, that theſe rows were fo diſpos'd, that there was no quarter 
vilible from his head that there was not ſome of thele Hewifpberes Jireted 
againſt ; ſo that a Fly may be wy faid to have aw £ye every way, and: to 
be really circurſpe#. And it was further obſervable, that that way where 
ckward, theſe protwbe- 


of which egking 


againſt another, do 


and wings, as1 ſhall by and by ſhew'; ather creatureshaye other contri: 
vances for the cleanſing and cleering their eyes.) | gh 
heres in_ thecluſters 


& 


re 
»P.: 


d 


- 
n 


OL 


;obſersdthemxang'd in anaditiigaie oddity ys cutting each 
at right angles,which as tt:admits of a leſsgmumbey.ofP. ann 
Gthaens: 0. have thoſe cyeatures arecompence madethem, by having 
their-ayes. a little movable in their heads, which the: thier: gl 
wapt,;S0 infinitely wiſe and provident do we find all the Dilps in 
Natuse; that certainly Epic and his followers; muſt yary: No have 
confiderid:them, who aſcrib'd thoſe ' things re: the produttioh of chance, 
that wil.to a more attetitive conſidercr,appear the produdts ofthe highel 
Widow and Providence. 1 |: Af 
- Yponthe wah, hor Difle@tion of the Head, 1 obſerv'd theſe 1 par 
nandats: 4k 
. Firſt, that this ntitard Gin, ths the Cerbed af this eyes of the greater 
Avimals, was both flexible and: tranſparent, and frem'd, through the 44- 
erdſeqpe, perfeftly'tarefemble the: very tubſtance of the Cornea of a man 's 
eye3 for having cut que the cluſter, and remov'd-thedark and MuUCOWs 
ſtuff that: is ſubjacenittoit, F could fee; it tranſparent like a thiri piece of 
 ſking nes as manycavitics in the mfide of'1t, and rang in the ſame 
orderak:it had pro ces onthe autſide,and this propriety, found the 
ſameinall the Animals that had its whether Flies orShell-Fiſh. 

Secondly, Ifound tliat all Animals that I have abſerv'd with thoſe kind 
of eyes, bave withinthis Cornas, a certain cleer! liquor or juice, though i in 
a very little quantity, and, 

I-obſerv'd thirdly, that bs that alvee liquor, they had akind of 
dark pmreor4 livin Bs : which was all ſpread round within the'cavity ofthe 
cluſter, and: ſeem'd: very neex adjoining to it, the calour off which, in 
ſome Flies, was grey 3.in 3 met; blacks in others red 5 in otheys,of a mix 4 
colour ; in others, potted ; z and'that the whole cluſters, when look'd on 
why tt the Animal was living, or but newly kill'd, appear'd' of the ſame 
colour that this coat! (43 Imay fo:call it) appear'd of, when that outward 
{kin, or Cornea,was remov'd.|. | 

- Fowrthly, that the reſt &f the'capacity of the cluſters wasin > ſome, as 
DragenFlics, ec. hollow, or-empty ; in others fill'd with fome kind 
bltapce zin hive Flies, with a-reddith muſculous ſubſtance; with fibres 
endingirom the center or bottam outwards z and divers other,with va- 
wan nd differing kinds of ſubſtances. 

\ Thatthis curiouscontrivanceisthe « organ of ſight to all thoſe various 
Cofitogens Animals, which are farmiſh'd with it, I think we'need not 
doubt, if we conſider but the ſeveral congruities it has with the eyes of 
greatar;creatures. | I 
'Adfift, that it is furniſh'd with 5 Coiwes with a traxſparent humtour,and 
thiexvca or retixa, that the Figure of each of the ſmall Hemiſpheres are 
very! Spherical, exattly poliſh'd, 'and moſt vivid, tively and plump,when 

»* Hhe/Ammalis living.as in greater Animals,and in like manner dull Ie, 
.- ,-ac irregular, opt ;when the: Animal is dead. 
| ** x Next ;/'that «thoſe! ercatures/ that are furniſh'd with it; have no 
ogg that have refublgnce to the known eyes" ;of other 
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Thvrdly;that thoſe which they call the eyes of Crabs,Lobſters;Shrimp 
and the lik and arereally fo, are Hemwifphor'd almoft'in eo <polon 5 
ner as'theſe of Flies are. And that 'they really are 16,]-have very often 
try'd;by cutting off theſe little movable knobs, and putting thecreatare 
again into the water, that it would fwim'to and fro; 'and moye up'and 
down as well as before, but would often hit it ſelf againſt the rocksor 
ſtones; and though I put my hand /juſt before its head, it would notat 
all ſtart orfly back till I-touch'd it, whereas whilſt thoſe were remain- 
ing, it would ſtart back,and avoid my hand or a ſtick at a good diſtance 
before it touch'd it. - And if in cruftaceons Sea-animals, then it ſeems very 
probable alſo, that theſe knobs are the eyes in crnſtaceowInſefts, which are 
alſo of the ſame kind, onely in a higher and more aGiiveElement ; this the 
conformity or congruity of many othier-parts common to either of them, 
will ſtrongly argue; their crzſiaceovs armour,their number of leggs,which 
are ſix, beſide the two great claws, which anſwer to the wings in InſeQs ; 
and in all kind of Spiders, as alſo in many other Tnſetts that want wings, 
we ſhall find the compleat number of'them, and+ not onely the number, 
but the very ſhape, figure, joints, and: claws of Lobſters and Crabs; as is 
evident in Scorpions and Spiders, as'is viſible in the ſecond' Figire'of the - 
31.8cheme,and in the little Mite-worm,whichT calla Land-crab,deſcrib'd 
m the ſecond Fignre of the 33. Schemre,but in their manner of generation 
being oviparous, &:c. And it were very worthy obſeryation, whether 
there be'not ſome kinds of transformation and metamorphoſis in the ſe- 
yeral ſtates of cruſiaceons. water-animals, as there is in ſeveral ſortsof In- 
ſets; for if ſuch could be met with, the progreſs of the variations would 
be much more conſpicuous in thoſe larger Animals, then they can be in 
any kind of Infets our colder Climate affords,  - WO 

Theſe being their eyes, it affords us a very pretty Speculation'to con- 
template their manner of vifion, which; as it 1s very differing from that of 
biocular Animals, fo is it not leſs admirable. (0647 6 

That each of theſe Pearls or Hemiſpheres is a perfe&t eye, I think we 
need not doubt, if we conſider onely the outfide or figure of any one of 
them, for they being each of them cover'd witha'tranſparentprotube- 
rant Correa, and containing a liquor within them, reſembling the:wat 
or glaſſie humours of the eye, muſtneceſlarily refra& all the parallel 
Rays that fall onthem out of the air, into a-point not farr diſtant within 
them, where (in all probability) the Ketixa of the eye'is placed;and-that 
opacous, dark, and mucous inward'coat that (I formerly ſhew'dYI found 
to ſfubtend the concave part of the cluſter is yery likely: to be:that #- 
nick or coat; it-appearing through'the 'Aficroſcope 'to be plac'd alittle 
more than a-Diameter of thoſe Pearls below or within the t#nica'cornes. 
And if ſo, then 1s therein all probability, a little Pi&ure or Image. of the 
objefts without, painted or made-at the bottom of the AKetina'again(t 
every one of thoſe Pearls, ſo that there are as many: impreſſions -on the- 
Retina or opacous ſkin, as there are Pearls or Hewiſpheres on'the cluſter. 
But becauſe it is impoſſible for any protuberant ſurface whatſoever, whe- 
ther ſpherial or other, ſo to refratt the Rays that come from farr remote 
At l lateral 
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lateral points of any Objett as to.colle& them again,andunite theii'each 
in a:diſtin@ point, and that onely:thoſe Rays which comefrom:ſome poine 
that. lies::in the: Ax# of the» Figure: produc'd, are. ſo: accurately re- 
fracted:toone and the ſame point again, and that the /ateral/Raysthefur- 


ther they are remov'd, the moreimperteCt is their refradted confluence; 


It follows therefore, that onely the Picture of thoſe parts of the external 
objedts. that-lie in, or neer, the\4xs of each Hemiſphere, are. diſcernably 
painted or made on the | Retine of each Hemiſphere, and that: therefore 
each of them can diſtinCtlyſenſate or ſee onely thoſe parts which are very 


neer;perpendicularly' opposd to-it, or lie in-or neer its -bptick Axis; 


Now, though there:may: be by eachiof theſe eye-pearls,a repreſentation 
tothe Animal ofa whole Hemiſphere inithe ſame manner as in a-man'seye 
there is-a picture'ot ſenſation inthe Retira of all the objeCts lying almoſt 
in an Hemiſphere ;.yet, as in a man's eye alſo, there, are: but:ſome ve 
few points which liyng\ in, or neer, the optick Ax# are diſtin&tly dit: 
cern'd : So there may, be multitudes of Pictures: made of an Obje&-in 
the ſeveral Pearls, and. yet but: one, 'or ſome very few that are diſtin&'; 
The repreſentation of any object that is made in any other Pearl, but that 
"and /unable to produce a diſtin& aſton. | Fo | 

_ So that: we ſee, that though it has pleas'd the. All-wiſe Creator, to in- 
due; this creature with ſuch. multitudes of eyes, yet has he not indued it 
With the faculty of ſeeing more then.another creature; for whereas this 

.carinet-move his head,at leaſt can;move itvery little, without moving his 
whole: body, biocular-creatures can.in.an inſtant (or the twitkling of ar 
eze, which, being very quick, is vulgarly uſed in- the fame fignification) 
move their: eyes ſo asto direQ'the. optick Ax#: to any. point; nor'is it 
probuble, that they .are:able to ſee artentively at one time:more then one 
Phyſical point 3 for though there: be a diſtinQuImage made inevery eye, 
yet-tis very likely,that the obſerving faculty is only imploy'd about'fome 
 onevbjectfor which they have moſtconcern. © * >: WY 
Now; as we accurately: diſtinguiſh the fite ar. poſition of an Obje&t 
by the motion of the Muſcles of-the.eye rap to-put the optick Line 
mn a 'dire&t poſition,and confuſedlyby:the polition'ofthe imperfe&Picure 
of the object at the bottom of theeye; Coe theſe cr»ſtaceoxs creatures 
able tojudge confaſedly of the polition of obje&ts by the Pifture-or im- 
preſſion. madeat the bottom! of the oppoſite Pearl, and diſtinlybythe 


remoyal of the attentive or obſerving faculty, from one Pearl to:another, 


but what this facully is,as it requires another place, ſo a much deeper ſpes 
culation.. Now. becauſcit were impoſiible,even with this multitude of eye- 
balls,to ſee any object diſtind(for asThinted before,onely thoſe parts that 
lay in,or veryneergthe optick Lines co Fr beſo)theTafinitely wiſe Creator 


has not left the creature without a power 'of moving the head a little in 
'. , Aerialcruſiaceowms atimials;and the very eyes alſo in cruſtaceoms Sea-animnals 


' fothat by theſe means they arc inabled to direct ſome optick lineorothe 
-againſt any objeQ.and by that means they have the vitive faculryascom- 


pleat as any/Animal thatcats moveits eyes. 1 10 70T 6 
5 ws B b 2 Diſtances 


which 1s direQlly,or very neer direQly,oppos d,being altogether confus'd 


bh 


"ris liket t 
- s made IE " pag Pt 
5/ 'TOT, ACCOF as congruous impreſſions. a 
neerer approach rk each other, the neerer' is the Obje&s and 
the farther they are diſtant, the more diſtant is the Obje&: partly -alſc 
by thealtetation of each Pearl, requiſite to make the Nockaice orPitur 
; for 'tis impoſhble that the Pictures of two Objeds, variouſly 
diſtant; can be j ealy painted, or made onthe ſame Ketine or bottom 
of the eye notaltered, as will be ve ) tang « to any one that ſhallatten- 
tively confider the nature of refraction. Now, whether this alteration 
mahſthe intheFigure of the Cornea,in the motion of acceſs or receſs ofthe 
Betis towardsthe Cornea, or inthe alteration of a cruſtaline humour, if 
ſuchthere be, I pretend not to determine; though Ithink we need'not 
doubt, but that there may be as much curioſity of contrivance and ſtru- 
Qurein every one of theſe Pearls, as in; the eye of a Whale or Elephant, 
and the almighty's Fiat could as eafily cauſe the exiſtence of the one as 
the others and as oneday and a thouſand years are the ſame with him,ſo 
may one &yc and ten BO” 
This we.tnay be fare of, that ts filaments or ſenſative parts of the 
Retina muſt be moſt exceedin ly curious and minute, fince the whole 
Pifture it elf is ſuch; what hk necds the component parts'be: of that 
Retina which diſtinguiſhes the part of an obje&t's Picture that muſt be 
many millions of millions le&then that ina man's eye? And how exceed- 
ing curious and fubtile muſt the component parts of the »edinas that 
cotiyeys light be, when we find the inſtrument made for its reception or 
refraction to be {0 exceeding] ſmall > we may, think, from this pecula- | 
tion be ſufficiently diſcouraged from hoping to diſcover by any.optick or 4 
other inſtrument the'determinate bulk of the parts of the awedinw that b., 
conveys the pulſe of light, fince we find that! there i is not leſs accurate- 
neſs thewn in the Figure and poliſh of thoſe exceedingly minute lenti- 
a_ ſurfaces, then in thoſe more-large and conſpicuous ſurfaces of our 
ee Ab And yetcan {not doubt; bur that there is a determinate bulk 
of tho ince 1 find them unable to enter between the parts of 
Migedinty: wh which being in motion; muſt neceſſarily have pores, ay k ſhall 
elſewhere ſhew, and here paſs by,-as being a digrefion. 
-. Asconcerning the horns FF, the feelers/ or ſmellers,: G G; the Pro- 
| beſeir HH, and I, the hairs and brifles, KK; 1 ſhall an wh to de- 
uſb in the ban Obſeroation 
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Diſtances of Objetts alſo, 'tis very likely they diſtinguiſh, partly by 
the conſonant imprefſiions made in ſome two convenient Pearls, one in 
each cluſter; for, according as thoſe congruous impreſſions affe&, two 
Pearls neerer approach'd to each other, the neerer is the Object, and 
the farther they are diſtant, the more diſtant is the Object : partly alſo 
by thealteration of each Pearl, requiſite to make the Senſation or Picture 
perfect 3 for 'tis impoſſible that the Pictures of two Objedts, variouſly 
diſtant, can be perfeCtly painted, or made on the ſame Retina or bottom 
of the eye not altered, as will be yy evident to any one that ſhall atten- 
- tively conſider the nature of refrattion. Now, whether this alteration 
| may be inthe Figure of the Corzea,in the motion of acceſs or receſs of the 
© Retina towards the Cornea, or in the alteration of a cruſtaline humour, if 
ſuch there be, I pretend not to determine; though I think we need not 
doubt, but that there may be as much curioſity of contrivance and ſtru- 
Qure in every one of theſe Pearls, as in the eye of a Whale or Elephant, 
* and the almighty's Fiat could as eafily cauſe the exiſtence of the one as 
the other; and as one day and a thouſand years are the ſame with him,fo 
may one eye and ten thouſand. : 

This we may be ſure of, that the filaments or ſenfative parts of the 
Retina muſt be moſt exceedingly curious and minute, ſince the whole 
Picture it ſelf is ſuch ; what muſt needs the component parts be of that 
Retina which diſtinguiſhes the part of an object's Picture that muſt be 
many millions of millions leſs then that ina man's eye? And how exceed- 
ing curious and fſubtile muſt the component parts of the vedizxe that 
conveys light be, when we find the inſtrument made for its receprion or 
refraCtion to be ſo exceedingly ſmall 2 we may,] think, from this ſpecula- 
tion be ſufhciently diſcouraged from hoping to diſcover by any optick or 
other inſtrument the determinate bulk of the parts of the medium that 
conveys the pulſe of light. fince we find that there 1s not leſs accurate- 
neſs ſhewn in the Figure, and poliſh of thoſe exceedingly minute lenti- 
cular ſurfaces, then in thoſe more large and conſpicuous ſurfaces of our 
own eyes. And yet can Inot doubt, but that there is a determinate bulk 
of thoſe parts, ſince I find them unable to enter between the parts of 
Mercury, which being in motion, muſt neceffarily have pores, as I ſhall 
elſewhere ſhew, and here paſs by, as being a digreſſion. 

As concerning the horns FF, the feelers or ſmellers, G G, the Pro- 
baſcis HH, and I, the hairs and britles, K K, I ſhall indeavour to de- 
ſcribe in the 4.2. Obſervation. 


EIT 


Obſerv. XK L, Of the Teeth of a Snail. 


Have little more to add of the Teeth of a Snail, beſides the Picture 

# of it, which is repreſented in the firſt F7gure of the 25. Scheme, ſave 
| that his bended body, ABC DEF, which ſeem'd faſhioned very much 
like a row of ſmall teeth, orderly plac'd in the Gums, and looks as if it 
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Mrcrocokabala, 
lod jnto ſeveral ſmaller #nd preotbr black'r 


| | Cady eth,'was nothi 
ut one {mall hard bohe;which was plac'd'im theupper jaw of the 
oath ofa Honſe-Shzil; with which Þ obſery'd this very Shgitro feed on 
the leaves of a Rolſe-tree; and'to/bite out pretty largo audhalf romd 
bits, ot unlike the Figure of a (C) nor very much differibg from ut in 
igncſs, the upper part A'B C D'of this bone, I found to bemuch whiter, 
and to grow out of the upper chap'of the'Snail.G G G,and not toibeany 
i. page ſo much ereas'd asthe lower and blacker part of if H EFH KKH 
hich was exactly ſhap'd like teeth, the bone growing thinner; ortaper« 
igtoanedge towards K K K. It ſecty'd to have nine teeth, oy prominent. 
parts TK, IK, IF, &+. which were join'd together by the thinner inter= 
pos'd parts of the bone. The Anima} to which thefe teeth belong, is a 
very axomalour creature, and ſeems of a kind quite diſtin from any 
other terreſtrial Animal or Inſet, the Anatorny whereof exceedingly dit- 
fering from whathas been hitherto given of it I ſhould have inſerted, bur 
that 1t will be more proper in another place. I haye never met with ay 
kind of Animal whole'teeth are a}l-join'd in one, ſave onely thatT harely: 
obſerv'd, that all the teeth of a Rhinocerot, which grow on either ſide 
of its mouth, arejoin'd into one large bone, the weight of one of which 
L found to be necr eleven pound'-Haverdwpois. So that it ſeems one of 
the" biggeſt ſort of terreſtrial -Animals, as well as one of the ſmalleſt; 
has his teeth thus ſhap'd. | 
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. Obſerv.. XLL.Of the Eggs of Silk-worms,and other Inſt 


[*He Epgs of Siſk-worms(one of which I have deſcribdunthe fecond 
1; Figare of 25: Scheme) afford a pretty Object for a Adenoſeppe that 
agnifics very much, eſpecially if it be bright weather, and thg. of a 
window be caſt or colle&ted onit by a deep Convex-glaſs, or Water-ball; 
For then'the whole ſurface ofthe Shell may be perceiv'd all cover'd over 


with exceeding ſmall pits or. cavities with interpoſed edges, almoſt in the 
manner of the furface of a Poppy-ſeed |but that theſe holes are not an hun- 


 dredth part ſcarce ef cheivgncles the $helwhen the young ones were 
hatch'd (which I found an eafie thing to do, if the Eggs were kept in a 
warm place) appear'd no thicker in proportion to its ulk,then that of 
þbr + Goos's Egg isto its bulk,and all the Shel] appear'd very white 
which.ſcem'd to proceed from its! tranſparency) whence all thyſe pit- 
ws did almoſt vaniſh, ſo thatthey could not; without much difficulty; 
bediſcern'd, the infide of the Shelbſeem'd toi be lin'd alſo with a kind of 
thin film,not unlike (keeping the pLOportich to its Shell)that with which 
the ſhellof anHen-eggis lin'd 5 and the ſhelb it felf ſeem'd like common 
 Egg/ſhelly very(beitcle,/ and crack'd.- In divers other of thele Lage 
| 31 'pl . _ ak x erat the ſhel], 1 | ive the im; me. e Cite 
edges ofivhe:thell. The ſhape of the Lggir elſthe 
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pear ſo rounded,/and lying abevethe Paper, as iewere;; ito 
0) that is; it was for, the molt pa yore prempiovnll end:ways, fomew! 
;Egg,but the other way } it was al ttle flatted ontwo oppoſite tides; 
Divers of theſe Eggs; as.is common 60s 0k others, I found,to, be, bar- .. 
ren, -or-addle, for. they never afforded ay, young & Ones. And. thoſe 8 
uſually found much whiter then the Tee t were prolifick,” The £ 
Eggs of other, kinds of Oviparous: Inſets I have found:to be. perſeQly. bo 
round every way,like ſo wy db lobules;of this ſort I have obſery'd fome wy 
forts of Spiders Kage3and, and chancing the laſt Summer to inclole.a:very: 
large and curiouſly painted. ROY in a Box, initending/to examine jts 
nears my. Microſcope, I foun 


within a day or twoafter Iinlos'd 
almoſt all the inner kefece of the Box coyerd. over, with an jnfinite 
"exact! raund Eggs, which were.ſtuck very faſt to the fides of it, and 

in fo exattly regular and. cloſe an order, that made me call to mind my: 
Hypotheſis, has I had formerly thought on for the making out of all-the 
regular Figures of Salt,which have elſewhere hinted 3. for here I-found 
E all ofthemrang d into a moſt exatt; trigonal order, ch after the man- 
= neras the Heanpberec are place on.the eye. of a Flyz all which Eggs1 
SF found after a little time to be hatch hy Jout of them'to:come a multi- 
E. tudeof ſmall: Worms, very.much reſem cembling guns. Silk-worms, leaving 
all their thin hollow ſbells behind them, ſticking on the Box in their, tr:- 
agonal poſture ; theſe I found with the Aficroſcope to have'much; ſuch a 
ſubſtance as the Silk-worms Eggs, but could not perceive them pitted. 
And indeed, there is as great a variety in the ſhape of the Eggs of Ovi- 

peroue ln & as among thoſe of Birds. 
gs, a largeand luſty Fly: will at one tinle'lay neer:fous or 
20 five red. 0 _ the increaſe of theſe kind of Inſets muſt needs be 
ER yer y prodigious, were they not prey 'donby multitudes of Birds, arid de- 
Py ſtroy d by Froſts and Rains; ol fx hence tis thoſe hotter Climates between 
the the Pape are infeſted with fuch NEE of Locuſts, _ ſuch diher 
Vermine. | | | | Y 7 
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"I mHis kind of Flyliticxect abi eafepice Pidure FSI THEE 
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dt appear ſo rounded, and lying above the Paper, as it were,as it ought 
do) that is, it was for the moſt part pretty oval end-ways, ſomewhat 
ke an Egg, but the other way it was a little Hlatted on two oppoſite fides. 
Jivers of theſe Eggs, as is common to moſt others, I found to be bar- 
en, or addle, for they never afforded any young ones. And thoſe I 
ſually found much whiter then the other that were prolifick. The 
pgs of other kinds of Oviparous Inſects I have found to be perfetly 
ound every way,like ſo many Globules,of this ſort I have obſerv'd ſome 
prts of Spiders Eggs; and chancing the laſt Summer to incloſe a very 
arge and curiouſly painted Butterfly in a Box, intending to examine its 
audery with my 4/icroſcope, I found within a day or two after I inclos'd 
er, almoſt all the inner ſarface of the Box cover'd over with an infinite 
of exactly round Eggs, which were ſtuck very faſt to the fides of it, and 
n ſo exactly regular and cloſe an order, that made me call to mind my 
Hypotheſis, which I had formerly thought on for the making out of all the 
regular Figures of Salt. which I have elſewhere hinted ; for here I found 
all of them rang'd into a moſt exact triagozal order, much after the man- 
per as the Hezriſpheres are place on the eye of a Fly; all which Eggs1 
pund after a little time to be hatchd, and out of them to come a multi- 
ude of ſmall Worms, very much reſembling young Silk-worms, leaving 
z1l their thin hollow ſhells behind them, ſticking on the Box in their tr:- 
xworal poſture; theſe I found with the Aicroſcope to have much ſuch a 
ubſtance as the Silk-worms Eggs, but could not perceive them pitted. 
And indeed, there is as preat a variety in the ſhape of the Eggs of Ovi- 
parous InſeCts as among tnoſe of Birds. 

Of theſe Eggs, a large and luſty Fly will at one time lay neer four or 
Eve hundred, ſo that the increaſe of theſe kind of Inſe&ts muſt needs be 
yery prodigious, were they not prey'd on by multitudes of Birds, and de- 
roy d by Froſts and Rains; and hence 'tis thoſe hotter Climates between 
he Tropicks are infeſted with ſuch multitudes of Locuſts, and ſuch other 

ermine. | 
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Obſery, XLII. Of a blue Fly. 


His kind of Fly,whereofa Microſcopical Picture is delineated in the 
firſt Figure of the 26. Scheme, is a very beautifull creature, and has 
many things about it very notable ; divers of which I have already partly 
deſcribd, namely, the feet, wings, eyes, and head, in the preceding 
Obſervations. | ja 
And though the head before deſcrib'd be that of a grey Droe-Fly, 
yet for the main it Is very agreeable to this. The things wherein they 
differ moſt, will be eafily enough found by the following particul: - : * 
Firſt, the cluſters of eyes of this Fly, are very much ſmaller then thoſe 
of the Dron-Fly, in proportion to the head. WI 
; | And 
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- Andinext, allſthe eyes of each cluſter ſeem'd much of the ſame bigneſs 


am with another, not differing, as the other, but rang'd in = fame tris 
agonal order: - 

»: Thirdly, between theſe two claſters, thers was a ſcaly Wiorbmincnr 
front B, which was arm'd and adorn'd with-large taperin ſharp;black 
briſles, which growing out in rows on either fide, were. heme ren 

each other neer the top, as tomake a kind of arched arbour of Pelle 
which almoſt cover'd the former front. | 

-Fourthly, at the end of this Arch, about the midile of the fave, ons 
prominent part C, grew two. ſmall oblong bodies, DD; which through 
a-Microſcope look' d'not unlike the Pendants in Lillies, theſe ſeem'd. to be 
jointed on to two {mall parts at; C, each. of which ſecind again/jointed 
into'the front. 

Fifthly, out of the upper part and outfi Jes of theſe horns. (as'I may 
call them, from the Figure they are of, in the; 24. Scheme, | where th 
are marked with F F) there grows aft ingle feather, or bruſhy Briflez EE; 
ſomewhat of the ſame kind with the tufts of a Ghar, which I have before 
deſcribed. 

What the uſe of theſe kind of horned and tufted bodies ſhould be, I 
cannot well imagine,unleſs they ſerye for ſmelling or hearing,though ow 
they arc adapted for either, it ſeems very difficult to deſcribe 'they are 
in almoſt every ſeveral kind of Flies of ſo various a ſhape; though berry 
ly they are ſome very eſlential part of the head, and have ſome: very: 
notable office aflign'd them by Nature, fince in all Inſects they are to be 
found in one or. other form. 

Sixthly,” at the under part of the face F F, were ſeveral of the "ll 


fort of bended Brifles; and below all, the mouth, out of the middle of 


which, prew the proboſeis G H I, which ,by means of ſeveral joints, where- 
of it ſeemdto conliſt, the F ly was able to move to and fro,/and thruſt ic 
in and out as it pleas d; the end. of this hollow body (which wasallover 
cover'd with ſmall ſhort hairs or briſles) was, as twere, bent at: Rand 
the outer or formoſt ſide of the bended part HIT, ſlit, as it were,/into- 
two chaps, HI, HI, all the ontfide of which where cover'd with! hairs, 
and pretty large briſles; theſe he could, like-two chaps, very readily 
open and ſhut, and when he ſeem'd to ſuck any thing from the ſurface of 
a body, he would ſpread abroad thoſe chaps, and applythe hollow part 
of them very cloſe to it. 

... From. either fide of the Proboſcis, within the mouth, grew two other 
ſmall horns, or fingers, K K, which were hairy, but ſmall in this Figure 3 
but of another ſhape, and bigger in proportion, in the 24. Scheme, where 


they aremarked with G G, which two indeed ſeem a kind of ſmellers, 


but whether ſo or not, I cannot poſitively determine. 

© The Thorax or middle part of this Fly, was cag'd, both above and; be: 

neath, with a ve Ha cruſt of armour, the upper part more round,;ans 
covered over with long coxical briſles,all whoſe ends pointed backward 

hinder and. ander\part of this grew out in a cluſter ſixlep 

;hich axeappatent-in the Figureghe other chiee were'hid 
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body ptac'd in'that poſture; The 9 were all much of the ſameimike, 
\n cha cover:d with a ries rong hajry ſcale or! ſheljuſtlikethe lopy 
a Crabb or Lobſter,and the contrivance of thg joints ſcemdnnckrehs, 
(o-ſeem'd/mdde up off eight/parts,' 1,2; 3}4, 5:6; 70s to 8; to 
'of which, grew 46 the ſoles and clay dqgrnemnvs | 
rwation: WOT 5104 £291 od 
tofthis trunch grew the two wings, which men- 
tion'd in the 28. Obſervation, conliſting :of' a film, 'exrended on-dertain 
fall ftiff wires or bones: theſe iv a blue'Fly, were'much. longet®then 
the body; biir-in'other kind of Flies they: are of very Uifferi ering _ 
-tionsto the body. Theſcfitms,in many Flies,were fo aha! \that;ltk6feveral 
ather plated bodies: (tention'd in the ninth 0hſervatiow) rae frank _ 
all varieties of fantaſtical or po ent colours (the reaſon of which 

here endgavoured'to explain) they ſeem'd'to' receive their router 
from theſtalksor wires; which foe 4 to be hollow, -aridineer the! 

part of thewing 'LEL ſeveral of them ſeem'd jointed, the ſhape of wich 
will fufficiently appear-by the black lines m the ſecond Fioure of the 
es nw, which is a 095 rg Rn of one of thoſe wings cxparnlee ab 


_— mo rtof i its whody) Is cover xd with a moſti:curious- blae- Ohi- 
ing mninoosloolling exaQly like a poliſh'd piece of ſteel brought to that 
blue coldur by annealing, all whic arkolr is very thick beſtuek'with 
abundance -of tapering briſles, fuch as grow ON Its back, as is" ville 
enouph by rhe Figure. * 

Nor 2 the infide of this creature Ik beautifull then 1 Its onrfide for 

; off a part of the belly, and then viewing 'ir; to ſee if I. ould diſ- 
covet any Veſſels, ſuchasare to be found'in a greater Animals, and even 
11 Snails exceeding manifeſtly, found, much beyond my expeCtation;that \% 
there wereabundanee of branehbigs of Milk-white veſſek,no leſs curious 
then the branchings of veins/and arteries in bigger terreſtrial Animals,in 
oneof which,l found two notable branches, joining their two mainſtocks, | 
as it 'were;/into one-cammorn duFw; now;/to what: veins or arteries theſe 
Vellells were a»aloger,” whether to the vers porta, or the neſergrek_ veſ- 

felis, or thelike, or indeed, whether they were veins and arteries; bt vsſz 

Litea, properly fo called; I am not hitherto able to. determine, having 

not yet made fſufficient- enquiry 3 butin all particulary, there ſcems:nor to 

be any thing leſs of curious contrivance in theſe Inſe@s," then in thoſe 

larger terfeſtrial Animals, for I had neverſeen any more curiousbranch- 

_ Vellells, then thbſe] obſerv'd in two or three 'of theſe Flies thus 
OPEme 

Idisa creature ative and nimble, o as there are very hows dis 
like i It, whether bigger or ſmaller, in ſo'much, that cit will ſcape and 

avdill: ina body, though coming on it exceeding Fwiftly, and if it ſees 


an —_ - which it fears; it preſently ſquats dow q as it 

were, may more ready for its riſe. PEER 3. P09 
-Nor- 1icleB ho rdy inthe Wintes, then active in/the Stitibnes: oacing 

alfthe Profs, an iving till the next Summer; norwithſtanding the 


bitter 
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bitter cold of our Climate; nay, this creature will indure to be 


Py & 


and yet not be deſtroy'd,for I have taken one of them out of the Snow, 
whereow'it has been trozen almoſt white, with the Ice-about-it;,and yeh. 


by thawing it gently by the warmth of a bre, it bas quickly reviv'd ani 
flown about. bro ilo Por 036911! -:20 and; -.-.; 
'This/kind of Fly feems by the ſteams or taſte of fern 
_ putrifying meat (which it often.kifles,as twere, with its proboſcis 
over it) to be ſtimulated or excited to eject its: Eggs or Seed.on it, per- 
haps, from the fame reaſon as Dogs,Cats,avd many other brute ercatures 
are excited to their particular luſts, by the fmell of their females, whety 
by Nature prepared for generation z the males ſeeming by [thoſe king 
of ſmells, or other incitations,/ to, be as. much neceflitated thiereto, as 
Aqua Regis (trongly wy {AF with a ſolution of Gold.is forced to pre- 
cipitate it by the affufion of ſpirit of Urive, ox/afolution of 'Sa/t of 
Tartar. UNO * 
One of theſe put in ſpirit of ine, was very quickly ſeemingly kill'd, 
and both its eys and mouth began ta look yery red, but upon the taking 
of it out, and fuffering it to he three or four hours, and heating it with 
the Sun beams caſt through a Burning-glaſs, it again reviv'd, ſeeming, as 
| It were, to have been all the intermediate time, but dead drunk, and af- 
ter certain hours to grow freſh again and ſober. 
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©  -Obſerv, XLI11.- Of the Water-Inſeft or Guat; 


"Bis little creature, deſcribed: in the firſt Figwre of the 27. Scheme, 
_ was a finall fealed or cruſted- Animal, which Ihave often obfery'd 
_ tobe genetated in Ram-water ; I have alſo obſerv'd it both in Pond and 
River-water. It is ſappos'd by fome, to deduce its firſt original fram the 
putrifattion of Rain-water, in which,if it have ſtood any time open to the 
air, you ſhall ſeldom miſs, all the Summer long, of ſtore of themfritking 
too and fro. 7. . 'L 
" *"Tisa creature, wholly differing in ſhape from any I ever obſery'd ; nor 
is its motion leſs ſtrange : It has a very large head, in proportion to its 
ody, all covered with a ſhel}, like other zeffaceons Animals, but it dif- 
fers Inthis, that it has, up and down ſeveral parts of it, ſeveral tufts of 
hairs,or brifles, plac'd in the order expreſs'd in the Figure; It has two 
horns, whichſeem'd almoſt like the horns of an Oxe,inverted.,and, as neer- 
asT could gheſs, were hollow, with tufts of briſkes, likewiſe at the top3thelſe 
horns they could move eafily this or that way,and might, perchance, be. 
their noſtrils. It has a' pretty large mouth, which ſeem'd contriv'd much 
like thoſe of Crabs and Lobſters,by which, I have often obſerv'd themto 
feed on water, or fone imperceptible nurritive ſubſtance in it, '/ {7 © 
' ? could perceive, through the tranſparent ſhell, while the Anithal fur- 
_ vivd, ſeveral motions in the head, _— and tglty, very — 
| c © 
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Ting kinds which I may,perhaps, elſewhere endeavour more ac- 
curately to- examine, and to ſhew of how great benefit the uſe of a 1Mi- 
eroſcope may be for the diſcovery of Nature's courſe in the operations per- 
forta-d in Animal bodies, by which:we have the opportunity of obſerving 
her through theſe delicate and pellucid teguments of the bodies of Infets 
ating according to her uſual 'courſe) and 'way, undiſturbed; whereas, 
when we endeayour 'to pry into her ſecrets by breaking open the doors 
upon her, and difle&ting and mangling creatures;whil'{t there is/life yet 
withinthem, we find her indeed at work, but put into ſuch diſorder by 
the violence offer'd, as it may eaſily be imagin'd, how differing a thing we - 
ſhould find.if we could, as we can with a Aficroſcope,in theſe ſmaller crea- 
tures, quietly peep inat the windows, » without frighting her out of her 
uſual byas. -- PNG f ITIF42 "2 | Fa 
*  Theform of the whole creature, as it appear'd in the Microſcope, may, 
without troubling you with more deſcriptions, be plainly enough per- 
ceiv'd by the &cheme, the hinder part orbelly confiſting of eight ſeveral 
jointed parts, namely, ABC DEF GH, of the firſt Figare, from the 
midſt of each of which,on either fide; ifſued out three or four ſmall brifles 
or hairs, I, 1,1, 1,1, the tail was divided into: two: parts of very diftering 
make z:one of them, namely, K, having: many tufts of hair or briſles, which 
ſeem'd to ſerve both for the finns and tail, for the Oars and Ruder of this 
little creature, wherewith it was able, by friſking and bending its body 
nimbly to andfro,to move himſelf any whither,and to ſkull and ſteer him- 
ſelf as he pleas'd:the other part, L, ſeem'd to be,as twere,the ninth diviſi- 
on of his belly,and had many ſingle briſles on either fide. From the end V, 
of which, through the whole'belly, there was a kind of Gut of a darker 
colour, MMM, wherein, by certain Periſtaltick, motions there was a kind 
of black ſubſtance moy'd upwards and downwards through it fromthe 
orbicular part of it, N,(which ſeem'd the Yeztricle,or ſtomach)to the tail 
V.and fo back again, which periſta/tick, motion Ihave obſerv'd alfo in a 
Louſe, a Gnat, and ſeveral other kinds of tranſparent body d Flies. -The 
Thorax or cheſt of this creature O OOO, was thick and ſhort, and pret- 
ty tranſparent, for through it I could ,ſee the white heart (which is the 
colour alſo of the bloud in theſe, and moſt other Inſe&s) to beat, and 


s. & 


| ſeveral other kind of motions. -It was beſtuck and adorn'd up ap down 


with ſeveral tufts of briſles, ſuch as are pointed. out by P, P, P, P. the 
head Q was likewiſe beſtuck with ſeveral of thoſe tufts, SS $;. it was 
broad and ſhort, had two black eyes, T T, which I could not perceive at 
all pearl'd, as they afterwards appear'd; and two ſmall horns; R R, ſuch 
as I formerly deſcrib'd. Eft Moan #7 
Both its motion and reſt js very ſtrange, and pleaſant, and differing 
from thoſe of moſt other creatures I have,obſery'd;, for, where it ceaſes 
from moving its body, the tail of it ſeeming much, lighter then the reſt 
of its body,and a little lighter then the water it ſwims 1n, preſently boys 
It up to the top of the water, where it hangs ſuſpended with the head al- 
ways downward ; and like our 4-tipodes, if they do by a friſk get be- 
low that ſuperficies, zhey preſently aſcend again unto it, if they ceaſe 
moving, 


 MicrocraPnit a 
moving, until they tread, as it were, under that ſuperficies with their 
tails 3 the hanging of theſe in this poſture, put me in mind of a cex- 
tals creature T1 have ſeen in Loxdov, that was brought out of America, 
which-would very firmly ſuſpend it &If by the tail, with the head down- 
wards,and was faid to lleep i in that poſture, with her young ones in her 
falſebelly, which is a Purſe, provided by Nature for the produdion, 
rutfition, and preſervation of her young ones, which is Jeforibed by Pio 
in the 24. Chapter of the fifth Bookof his Natural Hiftory of. Br fl. 

\ | The motionof it was with the tail forwards,drawing its ſelf backwards, 
by the friſking to and fro of that tuft which grew out of one of the 
frummps of its tail. ft had another motion,which was more ſutable to that 
ofother crexturai;and chatis,withehe head formand ; for by the moving 
ofhis chaps (if I-may fo call the parts of kts thouth) it was able to moye 
it elf-downwardsvery gently towards the bottom, and did,as' twereeat 
up 'ts way through the water. 

But that which was moſt obſervable in this creature, was, its Meta- 
morphoſisor change\for having kept ſeveral of theſe Animals in a Glaſsef 
Rafe water,in which they were produc, found, afterabout a fortnight 
or three weeks keeping, that feyeral of them flew away in Gnats, leaving 
their huſks behind them in the water floating under the ſurface, the 
place where theſe Animals were wont to relide, whil'ft they were in- 
habitantsof the water : this made me morediligently to watch them, to 
ht Fl could find themar the timeof therr transformations. and not long 
k-th _ ſereral'of them to be changed vinto ananuſual ſhape, 

fromithat:they "were of before, theirhead and body be- 
CT cen deeper, but not broader, and their belly , Or 
Hin ie pon mack arvd copld,ubour this Scat body much of the faſhi- 
on repreſented by the prick d tine m theſecond Frgxre of the 27. Schewe, 
thehcad: and hi inanAe pee uppermoR, bathe my bulk af the bo- 
Teentd tobe grown much Ji ; for when by my fighting of it, it 
_ Wwonld byfriſkiong ont of its tail Ci the manner SR in the Figure 
- &yBiC) fink it Jelf belowthe turface towards the bottom; the body 
would morefivifily 4c-afoend, thei when itwas in its former ſhuipe. 
"I ill marked its|progreſs/from'timetorime;and found its body {till to 
per and bigger, Narure,/as'irwere, fitting and accautring it 


| r Blethent; of which'it was nowgoing to be an inhabitant; 
robe eden of theſe with rwy Adjceoſcope, I found theieyes of it 
from what they'ſeem'd before, appeaving now 
'd, like the eyes of Gnats. as is wiſtble in 
Sy Þ Figure by A. Arilen z T aw part ofithis creature to dwim 
art beneathithe fy of the'water, below which thou 
i ly phange itſelFifil «ack means frighted it,and- tly 
RD .ints) wk wr wh poſtures /after- a little: longer expettation, 1 
and bedy of nat began-to appearand nkckerx 
a qerdbn; exe drowwut: itslegps, firſtthe two for- 
| Ro wholebody periett and emireappear'd 
out t of the buf Chich it left in the Ware ſtanding on its leggs _ 
= the 
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the top ofthe water, and by degrees it began to move, and after. flew 
about the Glaſs a perfect Gnar. #4. +4 

I have been the more particular, and large in the relation of the tranſ- 
formation of divers of theſe; little Animals which I obſerv'd, becauſe I 
have not found that any Authour has obſerv'd the like ; and becauſe the 
thing it ſelf is ſo ſtrange and heterogeneous from the-uſual progreſs of 
other Animals, that I judge it may not onely be pleaſant, but very 
uſefull and necefary towards the compleating of Natural Hiſtory, -;:- 

Thereis indeed 1n Piſo, a very odd Hiſtory, which this relation'may 
make the more probable and that is in the 2. Chapter ofthe 4. Book of 
his Natural Hiſtory of Brafil, where he ſays,Porro preter fot documenta fer- 
tilitatis circa vegetabilia G-ſenſitiva marina telluris emmla,accidit &+ illyd, 
quod pancis & Paranambucenſi milliaribus piſcatoris uncum citra intentiozuens 
contingat infigi vadis petroffs,G+ loco piſeis ſpongia,coralla,aliaſque arbuſeyl#s 
marinas capi. Inter hac innſitate forme prodit ſpongioſa arbuſcula, ſeſquipedis 
longitudinis, brevioribns radicibus, lapideis nitens vadis, & rupibus infixa, 
erigiturque in corpus ſpongioſun molle oblongum rotundum turbinatum: intus 
miris cancellis &- alveis fabricatum, extus autem tenaci glutine inſtar Apune 
propolis undique veſtitum, oftio ſatis patulo E» profundo in ſummitate relifo, 
ſent ex altera iconmmyprobe depicta videre licet ({ce'the. third and fourth 
Figures of the 27. Scheme.) Ita nt Apiarium marinum vere dixeris; primo 
enim intuitu e Mare ad Terram delatumguermiculis ſcatebat ceruleis parvis, 
qui m10x d calore ſolis in Muſcas vel Apes potins,eaſqz exiguas & nigras tranſ- 
formebantur, circumvolanteſque evaxeſcebant ita ut de eorum mel/ificatione 
nihil certi conſpici datum fuerit, cum tamen caroſa materia propolis Apuwe- 
que cells manifeſte apparerent,atque ipſa mellis qualiſcunque ſubſtentia procul- 
 dubio urinatoribus patebit, wbi curioſtus inquiſtuerint. hec apiaria, caque in 
atali ſolo & ſalo diverſis temporibus penitins Iuftrarint.,, ' ,  — 

Which Hiſtory containsithings ſufbciently ſtrange to. be confider'd,, as 
whether the huſk were aPlant,,growing at the bottom of. the Sea before, 
of it ſelf, out of whoſe putrifaftion might be generated theſe ſtrange kind 
of Magots; or whether the ſeed of certain Bees, fipking to-the bottom, 
might there naturally i form :it ſelf that vegetable hive, and take; root; 
or, whether it might: not. be placed there by ſome; diving Fly: :or, 
whether it.might not be ſome peculiar-propriety of that Plant,whereby 
It might ripen or form its vegetable juice'into anAnimal ſubſtance; -or, 
whether it may not be of: the nature of a Sponge, .or-rather a. Sponge of 
the: nature of this, according to ſome. of thoſe. relations, andica res[ 
formerly made of that body; is a matter very difficult-tq,be determined. 
But indeed;in-this —_— Excellent P;fo has not;been luflici 
[aways sf 1 ſetting | 


own the whole proceſs, as it, were tobe wiſh'd:: 

here areindeed very odd: eſſes inthe prodyGtion'of ſeveral kinds 

of Inſets,, which are not; leis inſtruCtive then pleaſant, ſexeral of which, 

the diligent Goedartivs;has.carefully-obſerv'd and recorded, but; among 

all his Obſervations, he has-none lik this, though'that of. the Hewerobins 
0 


robe of this kind, which is. added as an Appendix by: bannes 
fe 2 03123 rh Tenet Fo 1i1*nt.9} Av} S951 | 
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..: Now,the manner of their produdtion,l fuppoſe to be thus;'thatthe Al- 
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yer” retain» a ſhape; pd; avbiaidfelt #"6h& to have Been a 
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a invelopd it, received its: noutAhimert 


' —_— indeed gf we 5 bondidey the great care of the Creator i ny che difpe- 
farions of his p! videncesforthe propagation and increaſe of the tfactinot 
onely: of at! kind'of Animals, but even of Vegetables, *we cannot thule 
batadmire and 4dore him for his Exceltencies, but we ſhall leave off to 
admire therreature; or'to! wonder at the ekindof alting in Teveral 
Animals which ſeem to fayour To much of rea eaſon 5 it ſeeming to memoſt 
thanſeſtythar thoſe are but altings according to'theirfirutures, andfich 
s/asfuch bodics,” fo compos'd, muſt neceſſarily; when there:are 
I fuctiwiroumſtances concurring, perform thus avhenwe find Fhes 
Dany piece officſh that does begin alittle to ferment:Bur- 
terflies abour Colwores,and ſeveral other leaves. which willſerve to hatch 
andnouviththeir 4/Gnats; and feyeral other Fhes'#bout the: Wa 
revs, and-mariſhy placesorany orher creo, ſeeking and placing 
Seeds in convenient repoſitories, we-may; if we. ateentively conlider and 
exaniinek,/find that there are cireumſtunces fifficient apon thefapy 
efithe excelent contrivance of their trachitie,to excite and forcethe; 

a} -after fuchor fuch a manner ; thoſe teams that riſe from theſe rene 
platesmay; perhaps, ſetfevcral parts otheſe Tetle Aninials at work, even 
2sin the: contrivance of killing'a Vox 6r Wolf Kg bees) 706, We ch bi 

of a ftring,ivthodeah of rhe Animals for the Beaſt, by = 
thatislaid _— 5d wrap the ſirbap which thoves'the 
that lets -on the ſteel Rakes ern 
which ki by wh powdevin the: op the that) 
bamel: where the pow padre GrÞ tevifies A 
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E2gsmuſt certainly be very ſmall, which::ſo ſmall ' 6reature as 5.Gndt 
yields,: and therefore: we need not: wonder that we'find'not the 'Eggs 
themſelves, ſome. of the younger of them; which I have-obſerv'd, having 
not exceeded a'tenth part ofthe bulk they-have aſterwitdscbinieto ran 
* next, have obſerved ſome of thoſe little oneswhich muſt Have been'pene- 

ratedafterthe Water was incloſed imthe Botelez\and'thereforembſt pro- 
bablyfrom:Eggs, whereas thoſe creatures have been ſuppos'd tobebred. 


f 


0. _rupece of. the: Water, there: being»not+formerly:known Any. 
probable way how they ſhould be generated. 04'S ON 


.Azfecond is, whether theſe Eggs are immediately dropt.imo\the Water 
by the Gnats themſelves, or, mediately, are brought down by the falling 
rainz\for it ſeems not very improbable, but that thoſe {ma)l ſeedy'df Gnats 
may (being, perhaps, of ſo light a nature, andihaving ſo gear #propor< 
tion'of, ſurface to-ſo-{mall a bulk of body) be-ejefted: into the Air, and 
ſo, perhaps, carried for a good while too and fro in it, till. by the 'drops 
ofRainit be waſlid gut of it. -:.. S807 {011-77 T2200 HIRE Y G0, 
A third is, whether. multitudes of thoſe other little creatures that are 
found:to inhabit'the Water for. ſometime, doinor, at certain times, take 
wing and fly into the Air, others dive and hide themſelves inthe Earthy 
and fo'contribute'to the increaſe both of the one and the other Element. 


} 


a Tree; they were allof them dry'd, and a little ſhriyelFd, others'more 
round; of a brown colour; their'ſhape was much like a Figg, but very 
much'ſ{maller,ſome being about the bigneſs of aBay-berry others,and the 
ipgeſt, of a Hazel-Nut. Some of theſe that had no hole in them cate- 
y opened with my Knife, and found in thema good large round white 
Maggot, almoſt as bigg as a ſmall Pea, which ſeem'd ſhap'd ike other 
Magpors, but ſhorter. ' I could not find them' to move, though Tpheſs'd 
thenito be alive; becauſe upon pricking them witha Pinn, there wouldif-' 
ſuc outa great deal of white 2zzco#s matter, which ſeem'd to be from a vo-' 
luntary contraftion of their ſkin; their huſk or matrix conliſted'of three 
Coats, like the barks of Trees, the outermoſt being more rough and ſpons 
gie, and\the thickeſt, the middlemoſt more cloſe, hard, white, and thin, 

the innermoſt very thin,ſeeming almoſt like the ſkin within an Egg'sfhelt: 
The tw9 outermoſt had root in the* branch or ſtick, but the innermoſt - 
had no.,ſtem'or proceſs, bur was onely a ſkin that cover'd the 'eayity of 
theNut. All 'the'Nuts that had no'holes catenin them, I fourid#6 con- 
tain theſe Maggots; but all that had holes, I found empty, the Maggots, 
, \ 
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it ſeems, having eaten their way through, taken wings and flown away, 
as this following account (which receiv'd in writing from the ſame per- 
ſon, as it was ſent him by his Brother) maniteſts. 1» a moorifh black, 
Peaty monld, with ſome ſmall veins of whitiſh yellow Sands, upon occaſtore 
of 'digeing a hole two or three foot deep, at the head of a Pond or Pool, to 
ſet 4 Tree in, at that depth, were found, about the end of Oftober 1663. in 
thoſe very veins of Sand, thoſe Buttons or Nuts, ſticking to a little looſe 
flick,, that is, not belonging to any live Tree, and ſome of them alſo free by 
themſelves. | 

Four or five of which being then opeu'd, ſome were found to contvin 
live Tnſetts come to perfetion, moſt like to flying Ants, if not the ſame in 


others,  Inſefs, yet imperfe@, having but the head and wings form'd, the reſt- 


remaining a ſoft white pulpy ſubſtance. 

Now.as this furniſhes us with one odd Hiſtory more,very agreeable to 
what I before hinted, ſo I doubt not, but were men diligent obſervers, 
they might meet with multitudes of the ſame kind, both in the Earth and 
in the Water, and in the Air, on Trees, Plants, and other Vegetables, all 
places and things being,as it were.animarum plena. AndlT have often,with 
wonder and pleaſure,in the Spring and Summer-time, look'd cloſe to,and 
diligently on, common Garden mould, and in a very ſmall parcel of it, 
found ſuch multitudes and diverſities of little reptles,ſome in huſks,others 
onely creepers, many wing d, and ready for the Air ; divers huſks or ha- 
bitations left behind empty. Now, it the Earth of our cold Climate be fo 
fertile of animate bodies, what may we think of the fat Earth of hotter 
Climates? Certainly,the Sun may there, by its activity, cauſe as great a 
parcel of Earth to fly on wings in the Air, as it does of Water in ſteams 
and vapours. And what ſwarms muſt we ſuppoſe to be ſcnt out of thoſe 
plentifull inundations of water which are poured down by the ſJuces of 
Rain in ſuch vaſt quantities ? So that we need not much wonder at thoſe 
innumerable clouds of Locuſts with which Africa, and other hot coun- 
tries are ſo peſtred, ſince in thoſe places are found all the convenient 
cauſes of their production, namely, genitors, or Parents, concurrent re- 
ceptacles or matrixes,and a ſufficient degree of natural heat and moiſture. 

I was going to annex a little draught of the Figure of thoſe Nuts ſent 
out of Devonſhire , but chancing to examine Mr. Parkinſox's Herbal 
for ſomething elſe, and particularly about Galls and Oak-apples, I found 
among no leſs then 24. ſeveral kinds of excreſcencies of the Oak, which 1 
doubt not,but upon examination.will be all found tobe the zzatrixes of 
ſo many ſeveral kinds of Inſects ; Ihaving obſerv'd many of them my ſelf 
to be ſo,among 24.'ſeveral kinds, I ſay,I found one deſcribed and Figur'd 
directly like that which I had by me,the Scheme is there to be ſeen,the de- 
{cription, becauſe but ſhort, I have here adjoin'd Theatri Botanici trib,16. 
Chap..2, There groweth at the roots of old Oaks in the Spring-time, and 
Semetimes alſo in the very heat of Summer, a peculiar kind of Muſhrom or 
Excreſcence, call'd Uva Quercina, ſwelling ont of the Earth, many growing 
one cloſe unto another, of the faſhion of a Grape, and therefore took, 


the name , the Oak-Grape, and i of a Purpliſh colour on the jr, 
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the name , the Oak-Grape, and is of a Purpliſh colour on the outſs 6, 
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anll whito "within like 246!k, thd in the end "of Shmmtr becometh hard 

and woody.” Whether this be the very ſame kind, I cannot affirm, but 
both the Picture and Deſcription come very neet to; that I have, 

but that he 'feems not to take hotice of the hollowneſbor Worm, for 
which 'th tnoſt obſervable. And therefore 'tis very likely; if men 
did bat take notice, they might find very many Uiffering Speties.of theſe 
Nuts, Ovaries, or Matrixes, and all of thetn to have much:the\ ſame 
_ ard office. And I have very lately found ſeveral kindsofEx- 
creſcencies on Trees and Shrubs, which having endured the Winter, Wp- 
0 


n opening them I found moſt of them to contain little Worms, bag 
dead, thote thints that contain'd them being wither'd and dry. | 
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Obſerv. KLLV. Of the tufted or Bruſb-born'd Gnaf. 


*H4is little creature was ohe of thoſe multitudes that fill our Fygkf# 
” air all rhe time that wartn weather laſts, and is exaUtly of the ſhapi 
of thatTobſetv'd to be generated ahd hateh'd out of thoſe little Inſetty 
that wripple up and down ir Rain-watet. But;though thany were of this 
forth, yet I obſery'd others to be of quite'other kinds; -nor wete all 
of this or the other kihd generated out of Water Inſefts; for Whereas [ 
_ 6bferv'd that thoſe that proceeded from thoſe InſeQs were at their full 
growth, I have alſo found multitudes of the ſame ſhape,but much ſmaller 
and tefiderer ſeethihg to be very young ones, creep up ahd downupon 
the Teavesbf Trees, and flying up ard down in ſmall cluſters, If places 
very tertibte from Water s and this Spting, I obſerv'd one day, When the 
Wind was very caltt, and the afternoon very fair, and 14” Yoprin 
th it had fot y lone tirtie been very cold weather, and the wind cons. 
tinned ill in the Eaſt, ſeveral finall ſwarms of them playing to And fro 
iti little clouds itt the Sit, each of which were not a tenth part'bf the 
bigneſs of one of theſe I here have delineated, though very muith of the 
fameſhape, which tnakes tre ghefs, that each of 'theſe ſwarrtis rſight be 
| bg of one Ohely Gniat, which had been hootded up in forme ſafe 
p 


the none! tnethods of Nature therein, will have inflijtely cauſe further 
toz 


the very fame creature may ptoditce ſeyeral kinds: For,as divers Watthe 
tay bemade ourof ſeveral mareriats, which may yet have all thefame 
appearance anc trove atter che fat canner, thats ſhow che Hi6ue th 
( rhe/'one'as the other, arid" out of the ime kind of Matter, like 
Watches,may be wroupht differing ways ind,a4 606 td the Galt 
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may: by:beins diverſly: apitated; or mov'd,by this or. that agent/orafſter 
this ef - Jody duce'a quay 9 Sa: effect : :So' may. it-be: with 
theſe mbſticurious Enginesof Inſe&'s bodies; the All-wiſe God of Nature, 
thay bave ſo ordered /and diſpoſed the little Automatons, that whennou- 
riſhed; ated, or enlivened-by this cauſe,/they' produce one kind of effect, 
or animate'ſhape, when by another they act ; nay another way, and-ano- 
' ther ' Animal is produc'd. ' So may he ſo order ſeveral materials, as. to 
make them;by ſeveral kinds of methods, produce ſimilar Autowatons. 
- -But-to come to the Deſcription of this InſeQt,as it appears througha 44- 
croſcope;of which a repreſentation is made in the 28.8chexve. Its head A, is 
exceeding ſmall, in proportion to its wes conſiſting of two cluſters of 
pearl'd eyes BB, on each fide of its head, whoſe pearls or eye-balls are 
curioutly rang d like thoſe of other Flies ; between theſe,in the forchead 
of it, there are plac'd upon two ſmall black balls, CC, two long jointed 
horns, tapering towards the top, much reſembling the long horns of 
Lobſtcrs;'each:of whoſe ſtems or 'quills, DD,.were:briſled or bruſhed 
with multitudes of ſmall ſtiff hairs, iſſuing out every way from the ſeye- 
ral joints, like the ſtrings or ſproutings of the herb Horſe-tazl, which is 
oft obſerv'd to grow among Corn, and for the whole ſhape, it does very 
much reſemble thoſe bruſhy Vegetables; beſides theſe, there are two other 
jointed and, brifled horns, or feelers, E E, in the forepart of the head, and 
a proboſcis, F, underneath,which in ſome. Gnats| are. very long, ſtreight 
hollow.pipes, by which theſe creatures are able to- drill and penetrate 
the ſkin, and|thence, through thoſe pipes ſuck ſo much bloud asto ſtuff 
their bellies ſo full till they be ready to burſt. 
. This ſmall head, with its appurtenances,is faſtned on by a ſhort neck,G, 
to the middle ofthe thorax, which is large, and ſeems caſed with a ſtrong 
black ſhel, H IK, out of the under part of which, iflue fix long and ſlender 
legs, LLLLLL, ſhapd juſt like the legs of Flies, but ſpun or drawn out 
longer and ſlenderer,which could not be exprefs'd in the Figure, becauſe 
tr great length ; and from the upper. part, two oblong, but ſlender 
tranſparent wings, MM, ſhaped ſomewhat like thoſe of a Fly,underneath 
each of which, asI have obſerv'd alfo in divers ſorts of Flies, and other 
kinds of Gnats, was /placed a ſmall' body, N, much reſembling 2.dro 
. of ſome tranſparent 5%. EK ſubſtance, Fardoed or cool'd, asit wasal- 
moſt ready to fall, for it hasa round knob at the end, which by degrees 
grows !lenderer into a ſmall ſtem,and neer the inſertion under the wing, 
this ſtem again grows bigger 3 theſe little Pendulums,as] may fo callthem, 
the litle creature vibrates to and fro very quick when it moves its wings, 
and I have ſometimes obſerv'd it to-moye themalſo, whil'i the wing lay 
{till, - but always-their motion ſeem'd to further the motion of the wing 
ready to follow ; of what uſe they are, asto the moving of the wing, or 


% 
. - , 


otherwiſe, Ihave not now.time to examine. ai; 
Its belly. was large,as it.is uſually in all Inſets, and extended. into nine 
le ngtha or partitions, each of which was cover'd with round armed rings 
or thells;, fix of which, OP QRS T were tranſparent, and divers kinds 
of Periſtaltick, motions might be very cally perceiy'd, whil'ſt the Adimal 
16 | A 
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Was alive, but eſpecially a finall clecr white part V,, feetned to beat like 
the heart of a larger Animal. The laſt three divigos, W XY, were co- 
ver'd with black and opacous ſhells. To conclude, take this creature 
altogether, and for beauty and curious contrivances, it may be compared 
with the largeſt Animal upon the Earth. Nor doth the Alwiſe Creator 


ſeem to have ſhewn leſs care and providence in the fabrick of it, theniti 
thoſe which ſeera moſt confiderable. q 
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_  Obſerv. XL V, Of the great Belly d Gnat or female Gnat. 


6 Fw ſecond Gnart , delineated in the twenty ninth Scheme, is of 4 
 Þ verydifftering ſhape from the former;but yet of this ſort alſo.l found 
ſeveral of the Gnats, that were generated out of the Water Inſe& ; the 
wings of this, were much Jarger then thoſe of the other, and the belly 
much bigger, ſhorter and of an other ſhape ; and, from ſeveral particu- 
lars, I gheſtit to be the Female Gnat, and the former to be the Male; 

The thorax of this, was much like that of the ather, having a very ſtrohg 
and ridged back-piece, which went alſo on either fide of its leggs; about 
the wings there were ſeveral joynted pieces of Armor, which ſeem'd cu- 
riouſly and conveniently contriv'd, for the promoting and ſtrengthning 
the motion of the wings:its head was much differing trom the other,being 
much bigger and neater ſhap'd, and the horns that grew out between his 
eyes ohtwo little balls, were of a very ditfering ſhape from the tufts of 
the other Gnat, theſe having but a few knots or joynts, and each of 
thoſe but a few, and thoſe ſhort and ſtrong, brifles: The fortnoſt horns 
or feelers, wete like thoſe of the former Gnat. | 

One of theſe GnatsI have ſuffer'd to pierce the ſkin of my. hand, with 
its proboſcis, and thence to draw out as thuch blood as to fill its belly 
as full as it could hold, making it appear very red and tranſparent ; and 
this without any further pain, then 5 hal ft it was ſinking in its proboſcis, as 
It is alſo in the ſtinging of Fleas: a good argument, that theſe creatures 
do. not wound thefſkin, and ſuck the blood out of enmity and revenge, 
but for meer neceſlity, and to ſatisfy their hunger. By what, means is 
creature is able to ſuck, we ſhall ſhew in another place. 
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Obſerv. XL V1." Of the white featherwingd Moth or Tined 
Arpentea. | 


FT Fe tic lo wing'd Moth, which is delineated in the 30.8chewe; 
/afferded aloyely Sed both to the naked Eye,and throu a Mi- 
croſcope : to the Eye it appeard a ſonal! Milk white Fly with four white 
D &d 2 1mg9 
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Wings, the two formoſt ſomewhat longer then the two hindertmoſt, and 
the two ſhorter about halfan Inch long, each of which four Wingsſeem'd 
to conſiſt of two ſmall long Feathers, very curiouſly tufted, or' hairedion 
each fide, with purely white, and exceedingly fine and fmall Haires, pro- 
portion'd to the ſtalks or ſtems, out of which they grew, much like the 
rufts of a long wing-feather of ſome Bird, and their ſtalks or ſtems were, 
like thoſe, bended backwards and downwards, as may be plainly ſeen by 
the draughts of them mm the Figure. 
.* Obſerving one oftheſe in my Afcroſcope,l found,in the firſt place, that 
all the Body.Legs, Horns and the Stalks of the Wings, were covered over 
with various kinds of curious white Feathers, which did, with handling 
or touching, eaſily rubb off and fly about, in ſo much that looking on my 
Fingers, with which I had handled this Moth, and perceiving on Rim lit- 
tle white ſpecks, I found by my Aficroſcope, that they were ſeveralof the 
ſmall Feathers of this little creature, that ſtuck up and down in the r#- 
goſities of my Skin. X40 
Next, I found that underneath theſe Feathers, the pretty Inſe& was co- 
vered all over with a cruſted Shell, like other of thoſe Animals, but with 
one much thinner and tenderer. RS TPAL >, 
Thirdly, Ifound, as in Birds alſo isnotable, it had differing and ap- 
propriate kinds of Feathers, that covered ſeveral parts of its body. 
Fourthly, ſurveying the parts of its body, with a more accurate and 
better Magnifying Aficroſcope, I found that the tufts or haires of its Wings 
were nothing elſe but a congeries, or thick ſet cluſter of ſmall vi-rine or 
twiggs, reſembling a ſmall twigg of Birch, ſtript or whitned, with which 
Bruſhes are uſually made, to beat out or bruſh off the duſt from Cloth 
and Hangings. Every one of the twigs or branches that compoſed the 
Bruſh of the Feathers, appeared in this bigger Magnifying Glaſs (of which 
E F which repreſents Z part of an Inch, 1s the ſcale, asG is of the leſſer, 
which is only 4) like the figure D. The Feathers alſo that covered a 
part of his Body, and were interſperſed among the bruſh of his Wings, I 
found,in the bigger Magnifying Glaſs, of the ſhape A, conſiſting of aſtalk 
or ſtem in the middle, and aſceming tuftedneſs or bruſhy part onreach 
ſide. The Feathers that cover'd moſt part of his Body and the ſtalK'o 
His wings, were,in the ſame megeh = much of the figure B, appeating 
the ſhape of a ſmall Feather, and leemed tufted :* thoſe which covered 
the Horns and ſmall parts of the Leggs, through the ſame 26 oR, ap- 
ear'd ofthe ſhapeC. Whether the tufts of any or all of theſe ſmall 
eathers, conſiſted of ſuch component particles as the Feathers of Birds, 
I much doubt, becauſe I find that Nature does not alwaies keep, orope- 
rate after the' ſame 'method , in finaller 'and'bigger creatures: '>; 
of this, we have particular Inſtances in the Wings of ſeyeralcreatyres. 
For whereas, in Birds of all kinds, it compoſes each of the Feathers of 
Which its Wing conſiſts, of ſuch an exceeding curious and moſt admirable 
and ſtupendious texture, as I elſe where ſhew, in-the Obſervations on a 
Feather; we find it to alter its method quite, inthefabrick of the Wings 
of theſe minute creatures, compoſing ſome of thin extended membranes 
| 2 or 
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Wings, the two formoſt ſomewhat longer then the two hindermoſt, and 
the two ſhorter about halfan Inch long, cach of which four Wings feem'd 
to conſiſt of two ſmall long Feathers, very curiouſly tufted, or haired on 
each ſide, with purely white, and exceedingly fine and ſmall Haires, pro- 
portion'd to the ſtalks or ſtems, out of which they grew, much like the 
tufts ofa long wing-feather of ſome Bird, and their ſtalks or ſtems were, 
like thoſe, bended backwards and downwards, as may be plainly ſeen by 
the draughts of them in the Figure. 

Obſerving one of theſe in my Microſcope] found,in the firſt place, that 
all the Body.Legs, Horns and the Sta]ks of the Wings, were covered over 
with various kinds of curious white Feathers, which did, with handling 
or touching, eaſily rubb off aud fiy about, in ſo much that looking on my 
Fingers, with which I had handled this Moth, and perceiving on them lit- 
tle white ſpecks, I found by my 4croſcope, that they were ſeveral of the 
ſmall Feathers of this little creature, that ſtuck up and down in the ru- 
goſtties of my Skin. 

Next, I found that underneath theſe Feathers, the pretty Inſe& was co- 
vered all over with a cruſted Shell, like other of thoſe Animals, but with 
one much thinner and tenderer. 

Thirdly. I found, as in Birds alſo is notable, it had differing and ap- 
propriate kinds of Feathers, that covered ſeveral parts of its body. 

Fourthly, ſurveying the parts of its body, with a more accurate and 
better Magnifying 4icroſcope, I found that the tufts or haires of its Wings 
were nothing elſe but a congerles, or thick ſet cluſter of ſmall vim7na or 
twiggs, reſembling a ſmall twigg of Birch, {tript or whitned, with which 
Bruſhes are uſually made, to beat out or bruſh off the duſt from Cloth 
and Hangings. Every one of the twiggsor branches that compoſed the 
Bruſh of the Feathers, appeared in this bigger Magnifying Glaſs (of which 
E F which repreſents Z- part of an Inch, is the ſcale, asG isof the lefler, 

which is only 3) like the figure D. The Feathers alſo that covered a 
part of his Body, and were interſperſed among the bruſh of his Wings, I 
tound,in the bigger Magnifying Glaſs, of the ſhape A, conſiſting of a ſtalk 
or ſtem in the middle, and a ſeeming tuftedneſs or bruſhy part on each 
ſide. The Feathers that cover'd moſt part of his Body and the ſtalk of 
his wings, were,in the ſame A/icroſcope, much of the figure B, appearing of 
the ſhape of a ſmall Feather, and ſeemed tufted : thoſe which covered 
the Horns and ſmall parts of the Leggs, through the ſame 27icroſcope, ap- 
pear'd ofthe ſhape C. Whether the tufts of any or all of theſe ſmall 
Feathers, conſiſted of ſuch component particles as the Feathers of Birds, 
I much doubt, becauſe I find that Nature does not alwaies keep, or ope- 
rate after the ſame method , in fmaller and bigger creatures. And 
of this, we have particular Inſtances in the Wings of ſeveral creatures. 
For whereas, in Birds of all kinds, it compoſes each of the Feathers of 

which its Wing conſiſts, of ſuch an exceeding curious and moſt admirable 

and {tupendious texture, as I elſe where ſhew, in the Obſervations on a 

Feather; we find it to alter its method quite, in the fabrick of the Wings 

of theſe minute creatures, compoſing fome of thin extended membranes 
or 
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or ſkins, ſuch as the Wings of Dragon-flys in others; thoſe ſkins are all 
over-grown, or pretty thick beſtuck, with ſhort. briſles, as in Fleſh-flies 3 
In others, thoſe filmes are covered, both on the upper and under fide, 
with ſmall Feathers, plac'd. almoſt like the tyles on a- Houſe,.. and are 
curiouſly rang'd and adorn'd with moſt lively colours, as. is ob- 
ſervable in Butter-flies, and ſeveral kinds of Moths ; Inothers, inſtead of: 
their films, Nature has provided nothing, but-a matter of. half a ſcore 
ſtalks(1f I well remember the number; for I have not lately met with any 


__ 
p 


of theſe flys, and did not,when [I firſt obſerv'd them, take ſufficient notice. 


of divers particulars) and each of theſe ſtalks, ' with a few fingle branch» 
ings on each fide, reſembling much the branched back-bone > Herring 
or the like Fiſh, or a thin hair'd Peacocks feather, the top or the eye 
being broken off. With a few of theſe on either fide(which it was ableto 
ſhut up or expand at pleaſure, much like a Fann, or rather like the po- 
ſture of the feathers in a wing, whichly all one under another, when 
ſhut, and by the fide of each other, when expanded) this pretty little 
grey Moth (for ſuch was the creature I obſerv'd, thus wing'd) could ve- 
ry nimbly, and as it ſeem'd very eafily move its corpuſcle , through the 
Air,from place to place. Other Inſefts have their wings cas'd, or cover'd 
over,with certain hollow ſhells, ſhap'd almoſt like thoſe hollow Trayes, 
in which Butchers carry meat, whoſe hollow {ides being turn'd down- 
wards, do not only ſecure their folded wings from injury of the earth, 
in which moſt of thoſe creatures reſide, but whilſt, they fly, ſervesas a 
help to ſuſtain and bear them up. And theſe are obſervable in $carabees 
and a multitude of other terreſſrial a 1-10006y Inſects 3 in which we may 
yet further obſerve a particular providence of Nature. 
Nowinall theſe kinds of wings, we obſerve this particular; as a thing 
moſt worthy remark ; that where ever a wing conſifts of diſcontinued 
parts, the Pores or 7zterſtitia between thoſe parts are Yo ſeldom, either 
much bigger,or much ſmaller, then theſe which we here find between the 
particles of theſe bruſhes, ſo that it ſhould ſeem to intimate, that the 
parts of the Air areſuch, thatthey will not eaſily or readily, if at all, paſs 
through theſe Pores, ſo that they ſeem to be ſtrainers fine enough; to hin- 
der the particles of the Air (whether hinder'd by their bulk, ar by their 
' agitation, circulation, rotation or undalatioz , 1 hall not here determine) 
from getting through them,and,by that means,ſerve the Animal ag well.if 
not better, thenif they were little films. I ſay, if not better, becauſe I 
have obſerv'd that all thoſe creatures, that have film'd wings, move then 
aboundantly quicker and more ſtrongly, ſuch as all kind of Fliesdnd $cas 
rabees and Batts, then ſuch as have their wings-covered with feathers; a$ 
Butterflies and Birds, or twiggs, as Moths, which have cach of them a 
much flower motioh of their wings; That little ruggedneſs perhaps:@ 
their wings helping them ſomewhat,by _ better hold of the party of 
the Air, or not jufftering them ſo eaſily to paſs by, any other way themone- 
But what evep be the reaſon of it, 'tis moſt evident, that, thejmootth 
wing'd InſeQs have the ſtrongeſt Muſcles or movent parts of:thei wings, 
and the other much weaker; and this very Inſect, we are nowd an/bing, 
IE 4 
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had a very mall thorax or middle part of his body, if compar'd tot 
| wnder of his wings 3 which therefore, : he mod them "4 
" wiy.fo muſt he move them very weakly. And this laſt propriety do 
we find ſomewhat obſerv'd alſo in bigger kind of Flying creatures,Birds z 
{6 that we fee that the Wiſdom and Providence of the Al-wiſe Creator, 
ts hot leſs 'ſhewn in theſe ſmall deſpicable creatures, Flies and/Moths, 
which we have branded with a name of ignominy, calling them Vermine, 
then in thoſe greater and more remakable animate bodies, Birds... i; 
' I cannot here ſtand to add any thing about the nature of flyin; 
though. perhaps, on another occaſion, I may ſay ſomething on that wk 
xe, it being ſuch as may deſervea much more accurate examination and 
ſcrutiny then it has hitherto met with 3 For tome: there ſeems nothing 
tranting to make a manableto fly, but what may be' eaſily enough ſup- 
ply'd from the Mechanicks hitherto known, ? fa onely the want of 
for of 


th, which the Muſcles of a man feem utterly uncapable of, by rea- 

their ſmalneſs and texture, but how even ſtrength alſo may be me-+ 
chanically made, an artificial Muicle fo contriv'd,that thereby a man ſhall 
be able to exert what ftrength he pleaſes, and to regulate it alſo to his 
own mind, I may elſewhere endeavour to manifeſt, 
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Obſerv. XLVII, Of the Shepherd Spider, or long hog'd 
Spider, | | 


T* He Carter,Shepherd Spider,or long-legg'd Spider,has, for two parti-- 
'@ - cularities, very few ſimilar creatures that I have met with; the firſt, 
Which is diſcoverable: onely: by the Microſcope, and is in the firſt and ſe- 
cond Figures of the 31. Scheme, plainly deſcrib'd, is the curious contri- 
varice of his eyes, of which (diffexiog from moſt other. Spiders) 5 hos 
head, 
, 


onely two, and thoſe plac'd upon the top of a ſmall pillar or hillock,rifir 

 outof the middle of the top of its back, or rather the.crown of its head, 
for they were fix'd on the very top of this pillar (which is about the 
heighth of one of the wntfrente Diameters of the eye,.and look'd de in 
another poſture,appear'd muchof the ſhape, BCD) Thetwo eyes,. BB, 
wereplacedback to back, with the tranſparent parts,or the pupils, look- 

ing-towardseither fide, but ſomewhat more forward.then backwards. 
C was the columnor neck on which they ſtood, and D the crown of the 
head out of which that neck ſprung. - Spd of 

Theſe eyes;to appearance, ſeem'd to be of the very lame ſtrufture with 
that of larger bizoculer creatures, ſeeming to have a very ſmooth and ve- 
ty protuberant Corzex,and in the midſt of it to have a yery black pupil, 
incompaſſed about with a kind of grey iris, as appears by the Frgure; 
whether it were able to move theſe eyes:to and fro, Ihave not obſerv'd, 
but 'tis not very likely he ſhould, the pillar or neck C, ſeeming tobe co- 


- - ” 


verd and fiiffen'd with a cruſty ſhell; but Nature,in probability,has ve 
| _ | oly 
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had a very ſmall thorax or middle part of his body, if compar'd to the 
length and number of his wings ; which therefore, as he mov'd them ve- 
TY lair. muſt he move them very weakly. And this laſt propriety do 
we find ſomewhat obſerv'd alſo in bigger kind of Flying creatures,Birds; 
ſo that we ſee that the Wiſdom and Providence of the All-wiſe Creator, 
15 not leſs ſhewn in theſe ſmall deſpicable creatures, Flies and Moths, 
which we have branded with a name of ignominy, calling them Vermine, 
then in thoſe greater and more remakable animate bodies, Birds. 

1 cannot here ſtand to add any thing about the nature of flying, 
though. perhaps, on another occaſion, I may ſay ſomething on that ſub- 
zed, it being ſuch as may delerve a much more accurate examination and 
ſcrutiny then it has hitherto met with ; For to me there ſeems nothing 
wanting to make a man able to fly, but what may be eaſily enough ſup- 
ply'd from the Mechanicks hitherto known, fave onely the want of 
ſtrength, which the Muſcles of a man ſeem utterly uncapable of, by rea- 
ſon of their ſmalneſs and texture, but how even ſtrength alſo may be me- 
chanically made, an artificial M:i:ic!c ſo contriv'd,that thereby a man ſhall 
be able to exert what ſtrength he pleaſes, and to regulate it alfo to his 
own mind, I may elſewhere endeavour to maniteſt, 
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Obſerv. KXLVII, Of the Shepherd Spider, or long leog'd 
Spider, 


He Carter,Shepherd Spider,or long-legg'd Spider,has, for two parti- 
cularities, very few ſimilar creatures that I have met with; the firſt, 
which is diſcoverable onely by the Microſcope, and 1s 1n the firſt and fe- 
cond Figures of the 31. Scheme, plainly deſcnb'd, is the curious contri- 
vance of his eyes, of which (differing from moſt other Spiders) he has 
onely two, and thoſe plac'd upon the top of a ſmall pillar or allock,rifing 
out of the middle of the top of its back, or rather the crown of its head, 
for they were fix'd on the very top of this pillar (which is about the 
heighth of one of the tranſverſe Diameters of the eye, and look'd on in 
another poſture,appear'd much of the ſhape, B CD) The two eyes,: BB, 
were placedback to back, with the tranſparent parts,or the pupils, look- 
ing towards either fide, but ſomewhat more forward then backwards. 
C was the column or neck on which they ſtood, and D the crown of the 
head out of which that neck ſprung. 

Theſe eyes,to appearance, ſeem'd to be of the very ſame ſtructure with 
that of larger binocular creatures, ſeeming to have a very ſmooth and ve- 
ry protuberant Corzea,and in the mid(t of it to have a very black pupil, 
incompaſſed about with a kind of grey 1ris, as appears by the Frgure; 
whether it were able to move theſe eyes to and fro, I have not obſerv'd, 
but 'tis not very likely he ſhould, the pillar or neck C, ſeeming to be co- 
verd and ſtiffen'd with a cruſty ſhell ; but Nature,in probability,has Ne 
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'>The:ſecond Peculiarity: which'is 9bvioustothiceye, is 5 aſh Sh cas 
matkable, and thatis the prodigious leng th'6O its tes Iripro portion to 
its ſmall round: bbdi cachlegg of this' | drew; Belg eo ine {&tEEn times 
the'derigth of 'its whole body, undithere are* ſohE ich have them yer 
longer, and others that ſeem of the ſame kind,that have them a great deal 
a the eight oſs are each of them jointed, Juſt like thoſe of a 
. Crab, but.ever the parts,are. ſpun out-pr { 

porty rajoh each of Wicks Fee SAFE OA 36a ſt Aled ones haps 

almoſt like that of a Mulle ſhell, as 1s evident in the third! Figs Gn 
ſame Scheme (that repreſents the appearance of the under part or belly 
ofthe creature) by the ſhape of the protuberant#oxical body, I1T I, e>c. 
Theſe areas 'twereplac'd or faſten'd on to the protuberant body 'of the 
Inſe&which isto be ſuppos'd very highat M,making akind of blunt cone 
whereof M is to be ſuppos'd the 4pex; about which'greater Cone of the 
body,the {maller cones of the leggs are plac'd,cachof them alinoſt reach- 
ing to the top info adinirable.a manner, as does not a little manifeſt the 
wiſdom of Nature.in the.contrivance for theſe long Leavers [asT may ſo 
call them)of the legs,havinghot the advantage of a long end 6h the'other 
 fide'of the bypormoc Jon or centers ON which the parts of the Tepgy move; 


mult neceſfarily require a vaſt ſtrength to move'ithem, and'keep the 
body ballanc'd and ſuſpended; inſo-much, that if we ſhould poſe 2 
man's, body fſgbnded by ſuch a contrivance;'at hundred und fifty 


times the ſtrengthof a man would tnot keep the bodyifrom falling 6n the 
breaſt. To ſupply therefore each of theſe leggs withits proper Rrengrh, 

Nature has allow d to each a large Cheſt or Cell, inwhich is inflafded a 
very. of and ſtrong | Muſcle, and nant this = Animali is riot onely 
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He lp A Soar FORT, {enall, are Spider, preteily beſpeck'd with 
all over, xs:body, which the Aficroſcape diſcoversto\be a 
;feathers like thoſe on Burtet tes, wings, or) the body: of the 
whice Moth late ; Gaps 'd, Its gate is'very nimble by fits, ſometimes 
running, and ſometimes; leaping, like a Graſhopper almoſt then. 
Rill,and ſetting it ſelf, 00-its hinder leggs, it will very nimbly rurn--its 

_ and Jn Prey 6 {elf very way: It has fix very” con 
direftly forwards, plac'd juſt before 3 two other, a 
Sir: hor Gd of thoſe, looking forward and fide-wayszand two other about 
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(viſt; as Lightning) . upon, the, Fly, c catching him in:the 
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would not: nike direftly to her, /but-crayt-under the Raikyaill 


being arr iv'dtothe Antipodes, it would ſteal up, ſeldom miflmg 
Its aim ; but if it. chanced to want any thing of being perſely 


oppoſitewould at firſt peep, immedialy Mie down Ayaii, till 


taking better notice, It would come. the: next time cxadly Upon 
the Fly's back : But, if this hapn' d not t6'be within cothpe- 
tent. leap, hen would this Inſe& move 1o. ſoftly, . as the very 
ſhadow of the” Gnomon ſcert'd"'not to; be more imperveprible; 
unle(s'the F ly mov'd:; and then would the: Spiller moye alſo.in 
the fame proportion, keepirip that juſt-time! wich her mbtion,as 
if the fame Soul had animated both thoſe, little bodies: "and 


whether | it were forwards, backwards, or to either fide, without 
at all Turning her body, like a well marinas 'd Horſe: Bur, if 


the. capricious Fly took wing, and pitch'd upon another ace 


behind'our Huntreſs, then would-the Spider whirle its body: {d 


nimbly,abour,..as nothing could. be imagin: 'd. mote (Wife by 


which meansthe always kept the head awards her prey,though 
f6. Appearance, as itomovable,. as if it ad, been ; Nail Uriven 
into the Wood, pill by that- 5} ET 0 progreſs being Ar 


rivd within the ſphere” of her' reach) Ahe made a 


where the .never:quitted hold till her belly 'was full, and then 
carried rhe remainder home,., I have beheld them inflating 
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their. young; ones, how to. hunt;; which .chey would lomerimes - 


diſcipline for 'ni6x-well obſerving; bur, when any of "rhe old , 


ones; did ; (as ſometimes) | mils a leap, they any runqut of 
the field; and hide them in'rheir- hare as athamid; and 


| haply tir ot be ſean. abroad for Your” or hive, ours after; ; -"for ſq 


long have if watched the nature. of this ſtrange InſeR, the con+ 
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is very hot, bur they are nothing ſo cager of hunting as they 
are in Htah, 


There are multitudes of other ſorts of Spiders, whoſe eyes, and moſt 
other parts and properties, are ſo exceedingly different both from thoſe 
I have deſcrib'd, and from one another, that it would be almoſt endleſs, 
at leaſt too long for my preſent Eflay, to deſcribe them;as ſome with fix 
eyes, plac'd in quite another order ; others with eight eyes; others with 
fewer, and ſome with more. They all ſeem to be creatures of prey, and 
to feed on other ſmall InſeCts, but their ways of catching them feem very 
differing : the Shepherd Spider by running on his prey 3 the Hunting Sp1- 
der by leaping on 1t,other ſorts weave Nets, or Cobwebs, whereby they 
enſnare them, Nature having both fitted them with materials and tools, 
and taught them how to work and weave their Nets, and to lie per- 
due, and to watch diligently to run on any Fly, as ſoon as ever en- 
tangled. -- wg 

' Their thread' or web ſeems to be ſpun out of ſome viſcous kind of 
excrement, lying in their belly, which, though ſoft when drawn out, 1s, 
preſently by reaſon of its ſmalneſs, hardned and dried by the ambient 
Air. Examining ſeveral of which with my 4icroſcope,] tound them to ap- 
pear much like white Horſ-hair, or ſome ſuch tranſparent horny ſubſtance, 
and to be of very differing magnitudes; ſome appearing as bigg as a 
Pigg's brifle, others equal toa Horls-hair other no bigger then a man's 
hair; others yet ſmaller and finer. I obſerv'd further, that the radia- 
ting chords of the web were much bigger. and ſmoother then thoſe that 

were woven round, which ſeem'd ſmaller,and all over knotted or pearl'd, 
with ſmall tranſparent Globules, not unlike ſmall-Cryſtal Beads or ſeed 
Pearls, thin ſtrung on a Clew of Silk ; which, whether they were fo ſpun 
by the Spider, or by the adventitious moiſture of a fogg (whichI have 
obſery'd to cover all theſe filaments with ſuch Cryſtalline Beads) I will 
not now diſpute. _ ES Ee 
Theſe threads were ſome of them fo ſmall, that I could very plainly, 
with the Aficroſcope, diſcover the ſame conſecutions of colours. as in a 
Priſze, and they ſeem'd to proceed from the ſame-cauſe with thoſe co- 
' Tours which I have already Jeſerib'd in thin plated bodies, 
Much reſembling a Cobweb, or a contid lock of *theſe' Cylin- 
ders, is a certain white ſubſtance which, after a fogg, may be'gbſery'd 
to fly up and down the Air; catching ſeveral of theſe, and examining 
them with my Microſcope, I found them to be much of the fame form, 
looking. moſt like to a flake of Worſted prepar'd to be ſpun;' though 
by what means they ſhould be generated, or produc'd, is.nqt cafily 
imagined : they were of the ſame weight, or very little heavier then the 
Air 3 and 'tis not unlikely, but that thoſe great white elouds, that appear 
all the Summer time, may be of the ſame (ubſtance. 
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up,and raiſe its head as high as it could abo\ the ground, that it niight 
ſtare the further about it, juſt after the ſane manner as havealſo ob- 
ſervd a hunting Spider to do: and putting my finger towards them, 
they have at feſt all evdn towards it,til) alnjoR at it 3.and then they would 
ſtand round about it, at a certain diſtance, and ſmell, as it wete, and con- 
fider whether they ſhould any of them venryre any further, till one more 
bold then the reſt venturing to climb it,all.the reſt, if I would have ſuffer- 
ed them, would have immediately follaweQ : many ſuch other ſeeming» 
ly rational aCtions I have obſerv'd in thigJitYe Vermine with much plea- 
ure,which would be too long to be herexeſkted ; | thoſe that defire more 
of them may ſatisfie their curioſity in Liggng Hiſtory. of the Barbadoes, 
Having inſnar'd ſeveral of theſe intoaſmgl Box, I made choice of the 
talleſt grown among them, and ſeparating itFrom the feſt,l gave ita Gill 
of Brandy, or Spirit of Wine, which aftey a-Mþil e'en knock.d him:down 
dead drunk, ſo that he became moveltſs, Mough at firſt putting in he 
ſtruggled for a pretty while very muchy;xiÞ at laſt, cettain bubbles iſſu- 
ing out of its mouth, it ceaſed to moye; jthis (becauſe I had before 
found them quickly to recover again, i thay were taken out preſently ) 
I ſuffered to lye above an hour in the:Spirhz 4nd after I had taken it 
our, and put its body and legs into a'ndturaf} poſture, remained moye- 
leſs about an hour; but then , upon; a;ſudflen, 'as if it had been awa- 
ken out of adrunken ficep, it ſuddehly rfviv'd and ran away z be- 
ing caught, and ſerv'd as betore, he for awhile continued ſtruggling and 
ſtriving,till at laſt there iſſued ſeveral bubblts out of its mouth,and then, 
tanquam animan expiraſſet, he remained moyelels fora good white ; but 
at length again recovering, it was againyred pt and ſuftered tolye ſome 
hours in the Spirit 3 notwithſtanding whifh, after it had layen dr 
fome three or tour hours, it again recovertd life and motion ; Which 
kind of Experiments, if proſecuted, which|they highly deſerve, . ſeem 
to me of no inconſiderable uſe towards the invention of the. Lutert 
Scheme, (as the Noble YVerulam calls it) ot the hidden, unknown Texture 
of Bodies. IHI- SER 2's 
Of what Figure this Creature appear'd through the Microſcope ,; the 
32. Scheme ( though not ſo carefully gravqn as'1t ought ) will repre- 
ſent to the eye, namely , That it had a/laxgge head A A,, atthe upper 
end of which were two protuberant eygs,|pearl'd like thoſe of a bly, 
but.ſmallerB B ; out of the Noſe,or foremgal( part, iſſued two harnsC C. 
of a ſhape ſufficiently differing from thoſe of} a blew Fly, though indeed 
they ſeem tobe both the ſame kind of Qtgan, and to. ſerve for a kind 
of ſmelling ; beyond theſe were two inderjted Jon D, whichheo- 
pen'd fide-wayes, and was able to gapetheſn aſtinder very wide 3/ aud 
the ends of them being armed with teethy which meeting went between 
each other, it was able to graſp and hol a heavy body , three ox four 
times the bulk and weight of its own bodp: I had only fix legs, ſhap'd 
like thoſe of a Fly, which, asI ſhewed before, is an Argument that it 15a 
winged Inſet, and though TI could not percajve any ſign of them. inthe 
middle part of its body ( which ſeem'd $6 cpofiſt of three joints or pie- 
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MicxoOGRAPHIAL | 
ces EF G, our of which ſprung tio legs, yet 'tis known that thete are 
of them that have long wings, ad fly up and down ifthe air. 
The third and laſt part of its body I1I was bigger aft latpet they: 
the other two, ilhto which it was joyt'd by a very ſmall bs. and 
had # Kind of loſe ſhell, of another diſtin& part of its body MN, Which' 
ſeetw' to be lnterpos'd; ahd to keep the thorax and belly from toiuch- 
ng. -- 4 [I | | $448" £5 1 198: 
hs hole body was casd over with a vety ſtrong arthour; dnd UW 
belly #1 was covered likewiſe with multitudes of ſmall white es | 
brifles; the legs, horns, head, and tmiddle parrs of Its body were beſhicl® 
with-hatrs-ato, burſtialler and darker. | < © 


= " . 
4. 4» ao ou £tt. 4 onto dk it.cooloet. ati foot F a 0 ad <. Me... oi RI _ —_ III TOI ne? + dc Sn _— 
—_ _ = —_ 


*.. Obſerv. L. Of the wandting Mite. 


N Septextber and 0Gober, 1661: 1 obſerv'd in Oxford ſeveral bf theſs 
«lirtle ipretry' Creatures to wandet to and fro;and often to travel oves 
theplainsof my Window. And in Seprtmber and OFober, 1663, I obs 
ſerv d likewiſe ſeveral of theſe very ſame Creatures traverſing a window 
at London, and lboking without the window upon the ſubjacent wall, 1 
foutid whole flocks of the ſanie kind rutning todnd fio atnong the ſmaall 
gtovesand thickersof green moſs, and upon the curiouſly ſpreaditip ye 
getable blew or yellow moſs, which is a kind of a Muſlitotne or Jews- 
EAT. 54 LT Ly 
 Thefe'Creatufes to the naked eye ſeemed to be-a kind of black Mite, 
| but mich nimbler-arid ſtronger then the ordinary Cheeſt-Miresz but 
exathiniog;them ri a Microſcope , I fourid then to be a very fihe cruſted 
or ſhell'd Infeft, much like that reprefented in the firſt Figare of the 
tliteeand thittieth $rhewe, with a protuberant oval ſhell A, indented 
or pitted with an'abundance of ſmall x , all : covered over with little 
white btiſles, whoſe: points all dire&ted backwards, WR” - | 
ITthad/cight-legs;'each of them provided witha, vety ſharp tallsn, of 
claw dt the'end, which this licele: Ahitnal, this going, faſtned' ito the 
poresob the ws > Err it went. | Each of thefe leps were beſtuck 
1 every. joyrit of theni with multicudes of ſtnalt hairs, or ( if we re 
ſpe the proportiorithey bore to the bignehs of the leg ) turnplkes, all 
pointitig towarlUsthe olaws, | | [Res a1 
* The Thorax,ortniiddle parts of the body of this Creature,was exceed- 
Ing fmallly in reſpe@t.-both of the head add belly , it being nothing but 
that part which wascovered by:th&:two ſhells BB, though it ſeern'dtd' 
grow'thibker vnderhneath ; And/indeed, it we conlider the gfe 
variety Nature . uſ6s in proportioning the three parts of the bod 
the Head, —_—_— Belly ) we ſhall not-wotider ar the fitiall pf6- 
pottion of this Thirax , rior at the'vaſter bulk of the belly, fox:e6nkk 
_ we exatlyanatomaiſerhis little Creatato, and obſcrve the particular de- 
ſigns'bf &ach-:part; we-thouſd doubrlefs, as we do in all her fore _ 
17311491 nageaÞle . 
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nageable ,and tractable fabricks, find much more reaſon to. admire the 
excellency of her contrivance and workmanſhip, then to wonder, it was 
not made otherwite. da 41+]. [111 BY 5 204 
 Thehead of this little, Jnſe& was ſhap'd ſomewhat like a Mite's, that 
is;it had a:long ſnout, in the manner of a Hogs, with a knobbediridge 
running along the middle of it, which was beſtuck on. eitherifide; with. 
many ſmall briſles, all pointing forward, and two very large pikes ori 
horns,. which. roſe. from the top of the head, juſt over wa. Low [and 
pointed forward alſo., - It had two pretty.large blackeyes on eitherfide 
of the head EE, from one of which I could ſee a very bright refleQion 
of the window, which made me ghels, that the Cornea of it was ſmpgth, 
like thoſe of bigger Inſe&s. Its motion was pretty quick and ſtrong, 
it being _ very cafily to tumble a-ſtone or clod four times as big asits 
whole body. $7 GRE Hager y Se 
At the f me time and':place; -and divers times fince, Ihave obſerved 
with my Aficroſcope , another little Inſet , which, though I have not an- 
nexed the picture of, may be worth'noting, for its:exceeding nimbleneſ 
as well as ſmalneſs; it; was as ſmall as a. Mite, with'a body deep. an 
ridged, almoſt like a Flea 3 it had eight blood-red legs, not very long; 
but ſlender:3/ and two horns or feelers before. Its motion was fo exceed- 
mg quick, that 'Lhave-oftenloſt figtit of one T have obſerved-with m 
_ xd eye; and though, when.it was not frighted, I was able to follow 
the motionsof 'ſoume': with my 4icroſcope 3; yetif it vvere never/ſolittle 
artled,: it poſted avvay vvith ſuch ſpeed, . and turn'd and vvinded it ſelf 
ſo quick, that I ſhould preſently loſe W* of it. 7: 
When I firſt obſerv'd;. the former of theſe; InſeRts; or Mites, T began to 
conjecture; - that certainly Thad found out the vagabond Parents of thoſe 
Mites we find in Cheeſes; Meal, Corn; Seeds, multy Barrels, muſty:Lea- 
ther, theſe little Creatures, vvandring' to..and-fro every! vwhither; 
might perhaps, as they. vvere'invited hither and\ thicher by; the:muſty 
ſteams of ſ{eyeral putrifying bodies, make their invafions uponthoſe new 
and pleaſing territories ,;.arid there ſpending the remainder of their life, 
which.thight be perhaps a day, or theneabouts, in very: plentifulland:tio- 
tous, living, might-leave their off-privy behind: them ,' which bythe 
change ot- the ſail .and Country they,now. inhabite; might be quite al- 
ter'd from the hew of their primogenztors, :and, like ores tranſlated into 
Northetn ;EZxropeax. Climates, after alittle time, ichange both their skin 
and ſhape, And this ſeems pet more probable; intheſe Inſefts,:;becauſe 
that the-fpil or body they inhabit; iſeemsto be-alinoſt-half-rheir. parent, 
for it. not only hatches and brings tho lictle;eggs, or ſeminal es 
_ to'perfeGion, but (cemsto avgment:and- nouriſh them alſo before they 
are hatch'd or ſhaped ;, for it is obvious.ene 


s 


ughto:he! obſervid;//that the 
eggs. of. tyany other Ioſetts, and-particularly-;of Mites, -are-irdcreagd.in 
bulk after they: are-laid out of the' bodies of. the 'Ipſedts,. atd'. 
ſometimes into many times their former bigneſs , ſo-that the. 
are laid in being, as1t were, half their mothers, we ſhall not wonder that 
it ſhould haye ſuch. an ative power to change their forms. ' We find by 


relations, 


— 


ati > — en. > hea 


_ hands, 


 Micxocrarmia: 
relations how inuch the N:gro Women do befaicer the of-ſpting'of the 
Spetrierd, bringing forth neither white-kion'd nor black; but tawoy 
bidet Afileor) 1 Go | anibt 
Now, though I propound this 2s ptobable; I have not yet bekii fo fare 
centify'd by Obſeryations as to conclude any: thing, cher peſiiacly or 
negatively,concernivg it, Perhaps,lome more icky diligence \may' pleaſe 
the;tunious Inquirer with the Uiſcavery of this;to be-a truth, which!I-now 
conjecture, and may thereby give him a ſatisfaQory account of the emiſe 


of thoſe creatures,whoſe original ſeems yet ſo obſcure, and may give him 


caule to believe,that many other avimate beingy, that ſeem alſo to be the 
mere-product of -pixtrifaction, may. be: innobled with a Pedigree as ancis 
ent as the firſt-creation, and farr exceed: the greateſt beihgs in their nus 
merous Genealogies. But on the other ſide, if it ſhould be found that 
theſe,or any other anitnate body,have ho immediate fimilar Parent.l have 
in another place-ſet down a conjeCtural Hypotheſis whereby thoſe Phe- 
#omena may likely enough be folv.d, wherein the. infinite wiſdom and 
providence of the Creator is ns leſs rare and wonderfull, | 
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- Obferv. L 1.' Of the Crab-like Iiſef. 


TY Eading one day in Septezzb, T chanced to obſerve a very .ſmakcreature 
creep over the Bock I was reading,very ſlowly ; having a Acroſcope 
by -me;[ obſerv'd-it to be a creature of a very unuſual form,and that not 
leſs notable ; ſuch as 1s deſcrib'd in the ſecond Figure of the 33. &cheme. It 


| wax4bourthe bigneſsof a large Mite,or amewhit longer kd ten legs 


eight of which, A A AA, were topt with veryſharp claws, and were thoſe 
upot which he walk'd, ſeeming ſhap'd much like thoſe of a-Crab, which 
in many: other things alſo this little creature reſembled ; .for: the two 
other claws,B B, which were the formoſt of all the ten,and ſeem'dt6 grow 
outaf his head,like:the borns of ather Animals, were exattly formid i the 
manner of Crabs or Lobſters claws, for they were 'ſhap'd and jointed 
mnctlike thoſe repreſencd in the 8cþeme and the ends of them were fur- 
niſl'd with a pair of daws or pitcers,C C,which this little animal did open 
andi{hut at pleaſure.;-It ſeem'd te make uſe of thoſe two horns or claws 
bath for feelers and holders; for in its motion it:carried theſe aloft ex- 
tended;-before, moving thern to: and: fro, | juſt as a Man blindfolded 
would do his hands:when he is fearfull of running againſt a wall,/and if 1 
put a hair to it, it would readily take bold'of 1t with theſe: claws, 
and fretw to hold-it faſt. Now, though theſe horns ſeern'd to ſerve him- 
for twouſes,namely,for ns, bolding ; yet he ſeetn'd neither blind; 
having two ſmall black-fpots, D D, which by the make of them, and the 
ight refleftion from therh ſeey'd to be his eyes; nor did it wantother 
ds, baving another pair of tlaws,' E E, very neer plac'd to-its mouth, 
ſeem'd adjoivmgeo It oo oo ere atlart 
- The whole body was cafed over with armour-ſhells, as i5 uſuall = 
WF: thole 


MicroGran Pia. 

thoſe /kinds of cr#ſtaceour' creatures, eſpecially about their bellies, \and 
ſeem'd of three kinds; the head F.ſeem'd cover'd with a kind of fealy 
ſhell, the thorax with two ſmooth ſhells, or Rings, G G, andithe belly 
with eight knobb'd ones. 1 could not certainly find whether it had/under 
thefe laſt ſhells any wings; but I ſuſpect the contrary ; for I have not found 
any wing dInſeCt witheight leggs, two of thoſe leggs being always con- 
verted:intowings, and, for the moſt part, thoſe that have but tx, have 
wings?! i: ; 103. FORE IVIY | 2320) 

'This'creature;- though 'I could 'never meet with more ther-one of 
them, and ſocould not make ſo many examinations of it as otherwiſe I 
would.Idid notwithſtanding,by reaſon of the great curioſity that appear'd 
to me-in/its ſhape, delineate it, to ſhew that, in all likelihood, Nature had 
crouded'together into this very minute Inſe@, as many, and as excellent 
contrivances; as into the body of a very large Crab, which exceeds it in 
bulk,perhaps,ſome Millions of times for as to all the apparent parts,there 
is a greater rather then a leſs multiplicity of parts,cach legg has as many 
parts, and as many joints as a Crabs, nay,and as many hairs or brifles; arid 
the like way be in all the other viſible parts; and 'tis very likely,that the 
internal curioſities are not leſs excellent : It being a general rule in Na- 
ture's proceedings, that, where ſhe begins,to dilplay any excellency, if 
the ſubje& be further ſearch'd into, it'will manifeſt, that there is not leſs 
curioſity in thoſe parts which our ſingle eye cannot reach, then in thoſe 
which are more obvious. AP : 


I S__ PE | * 
"RI _ ——_— 


— 


Obſerv. L 11. Of the ſmall Silver-colour d Book-worm. ; 


A Samonggreater Animals there are many that are ſcaled, both for 
£2 ornament and defence, fo are there not wanting ſuch alſo among the 
lefſer bodies of Inſects, whereof this little creature gives usan Inſtance. 
| Itis a ſmall white Silver-ſhining Worm or Moth, which I found muchcon- 
verſant among Books and Papers, and*is fuppos'd to be that which cor- 
rodes: and eats holes through the leaves and covers; it appears/to:the 
naked eye; afmall gliſtering Pearl-colour'd Moth,which upon theremov- 
ing of Books and Papers in the Summer, is often obſerv'd very 'nimblyts 
ſcud, and pack away-to ſome lurking cranney, where it may the better 
rote( it {elf from any appearing dangers. Its head appears bipgiand 
lunt, andits-body. tapers * Ha it tow Seki tail, ſmaller:and ſmallex;be- 
ing ſhap'd-almoſt like a Carret.- 7.3.7 3 3:6 8 10 
"Thisthe Microſcopical _—_— more plainly manifeft,which ex- 
 hibits,nthe third Figure of the 33. Scheme, a conical body, divided into 
fourteen ſeveral pa Es appearance of ſo manyſeyeratſhels, 


a 


; "B11 £B IOC 


or ſhields that cover the whole: body, ievery of theſe-ſhells are agaiiyco- 
verd ortiled over with a multitude of: thin tranſparent ſcales, which, 
—_ the whole: Animal 


from the multiplicity of their refleCting furfaces,m 
appearof a perfet Pearl-colour.. 7: 


4 is 
# ®B +: 4 vÞ f aw 3 1 


Which 
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MicrocrarnHil 


\ Which, by the way,may hint us the reaſon of that ſo much adinired ap 
pearance of 'thoſe ſo highly eſteem'd bodies, asalfo of the like in mother 
of Pearl-ſhells, and in multitudes of other ſhelly Sea-ſubſtances; for they 


each of them conſiſting of an infinite number of very thin'ſhells or la- 


minated'orbiculations, cauſe ſuch multitudes of refleions, thatthe com- 
poſitions of them together with the refleCtions of others that are'fo thin 
as to afford colours (of which I elſewhere give the reaſon) gives a've- 


ry gmt refleCtion of light. And that this 13 the true cauſe, ſcems likely, 
firſt; becauſe all thoſe ſo appearing bodies-are compounded of multitudes 


of plated ſubſtances. And next that,by ordering any traſparent ſubſtance 


after this manner,the like Phenomena may be produc'd ;'thiswill be made 


very obvious by the blowing of Glaſs into exceeding thin ſhells, and 


then breaking them into ſcales, which any lamp-worker will prefently do 
for a goodquantity of theſe ſcales,laid in a heap together, have much the 
ſame reſemblance of Pearls. Another way, not leſs inſtructive and plea- 
fant, is a way which I have ſeveral times done, which is by working and 
tofling,as 'twere, a parcel of pure cryſtalline glaſs whilſt it 1s kept glowing 
hot in the blown flame of a Lamp, ftor,by that means,that purely tranſpa- 
rent body will be ſo divided into an infinite number of plates, or ſmall 
ſtrings, with interpos.d aerial plates and fibres, that from the multiplicity 
of the refleftions from each of thoſe internal ſurfaces, 1t may be drawn 
out into curious Pearl-like or Silver wire, which though ſmall, will yet 
be opacous'; the ſame thing I have done, with a compoſition: of red Colo- 
phon and Turpentine, and a little Bee's Wax, and. may be donelikewiſe 
with Birdlime, and fuch like glutinous and tranſparent bodies : But to re- 
turn to our deſcription. | | 67 59 
The ſmall blunt head of this Inſe& was furniſh'd on either fide of it 
with a cluſter of eyes, each of which ſeem'd to contain but a'yery few, in 
compariſon of what Thad obſerv'd the cluſters of other Inſects to'abound 
with ; each of theſe cluſters were beſet with a row of {mall briſles, much 
like the czliz or hairs on the eye-lids, and, perhaps, they ferv'd for the 
{ame purpoſe. It had two long horns before, which were [treight, and 


| tapering towards the top, curiouſly ring'd or knobb'd, and brifled'niuch 


v - 


like the Marſh Weed, call'd Horſe-tail, or Cats-tail, having at each knot 
a fring d Girdle,as I may fo call it, of ſmaller hairs, and ſeveral bigger and 
larger briſles,here and there diſpers'd among them : beſides theſe, tt had 


two ſhorter horns, or feelers, which were knotted and tring d, juſt as the 


former, but wanted briſles, and were blunt at the ends; the hinder part 


of thecreature was terminated with three tails, in every particufarre- 


ſembling the two longer horns that grew out of the head : The feggs of 
it wereſcal'd and hair d much like the reſt, but are not expreſs'd'in this 
Figure, the Moth being intangled all in Glew, and fo the leggs.of this 
—_? not through the Glaſs which looked perpendicularly upon 
the back. F wo ns 
This Animal probably feeds upon the Paper and covers of Books, and 
perforates in them ſeveral ſmall round holes, finding, perhaps, a'conve- 
nient nouriſhment in thoſe huſks of Hemp and Flax, which have'pats'd 
Ft through 
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= Obſerv. LITT. Of a Flea, 
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0 Jac ſtrength and beauty of this ſmall creature, had it no other rela- 


Fx 4 


Vke:the foot, legg and thigh of a maiz thele fix leggs he clitches up al- 
- and Om leaps, ſprings them all out, and $f. gs 
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tube NN, and rongtic orſucker O; which Have pets 
inand out. Beſides theſe, -it has alſo two chaps or bitersP/ 
fomewhatlike thoſe of an Ant, but I could' not perceiv@the 
FOILS 5 2: Fl , - TY. 
theſe were ſhap'd very like the blades of a pair of roundiip'd 
and were opened and ſhut juſt after the ſame manner 3 * 1th theſe:Jnſitru 
metits does this little buſie Creature bite and/pierce the ſkingt and ſuck 
out-the blood of an Animal.leaving the Kin ibflamed with 1 ſemil -wund 
red ſpot. Theſe parts are very difficult to'be diſcovered} bet wut; fo 
the moſt part, they lye covered between the fore-Jegps.  There-afemititry 
other particulars, which, being more obvious; / atid affording 'no great” 
matter of information, I ſhall paſs by ,” and'refer the Reader to the Ft 
' pure. Hon mutt, Cc fem 9 op. 
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Obſerv. LIV. Of a Louſe. 


'F His 1s a Creature ſo officious , that 'twiltbe known to every oneats 4 3B 

' one time or other, ſo buſje, and ſo impudent;, that it will beintras . © | 
ding it ſelf in every ones company, and ſo proud and alpiring withall, 

that it fears not to trample on the beſt, and affectsnothing ſo much as a - 
Crown; feeds and hves very high, and that makes it fo ſaucy, asropull, -- WM 
any one by the cars that comes in its way, and will neverbe quiet tillis. 0% 

has drawn blood: it 1s troubled at nothing fo: much as at'ainan that - 

ſcratches his head, as knowing that man is plotting and contriving ſome | 

miſchief againſt it, and that makes it oftentime fculk into fome meaner + 

and lower plage, and run behind a. mans back, thoughit'gi very much g. 

againſt the hairz which ill conditions of it having made ie Beer known +- 

then truſted, would exempt me from making any further deſcription of ._.. 

it, did not my faithful Afercury, my Aficroſcope,” bring mebrher infor- > + * 
mation of it. For this has diſcovered tome, by means of avery bright |: 2 
light caſt on jt, that it is a Creature of a very odd ſhape ; itthasa head +; F: 
ſhapd like that expreſt in 35: Scheme marked with A, whick'feems al * WERE | 
moſt Conical, butisa little flatted on the upper and under ſides, atthe *_ 
| biggeſt part of which, on either ſide bebind the head (as itiwere, be- -* :. _ 
ing the place where other Creatures ears ſtand) are placed itstwoblack * *' 8 
ſhining goggle eyes BB, looking backwards, and fenced round with ſev -* '. © #% 
veral imall ci/:a or hairs that incompaſs it,ſo that it ſeems this Creature * © 37 
has no very good foreſight : It does not ſeem to have any eyexlids; and 7 8 
therefore perhaps its eyes were ſo placed, that it might t 


WR £004 


live in theſhady and dark recefles of the hair, and thence proba bly bew - 
eye having a'great aperture, the open and clear light, eſpeciallifthar - 
of the /Sun, muſt needs very much offend: them; to ſecure: thelewyes 
| fromrectivingany injury from the Fg which it paſles, It.has - 
2 | LEES, «vo 1 oy | Yet 


ws 


"+4 


Mickocrarnid. 


thoeye ould bez\.cach of aheE CC hath ou 
25, 'ewere, -with, ſmall briſles, from which/to 


zout D,'.the head. ſeems;very. round, and; taperiug, ending in,a very 
ft ugh which he fucks the blood. Now whereas it it be plac'd qn-jts 
$ in | 4 


thou 


ack, with its belly upwards, as itis. inthe 35: Schewe, it ſeerns 


ral Poſitions to have. 4 tcſemblance of ,chaps, or Jaws, as.repreſented 


and haying kept ſeveral of them.in a box-for two or three. dayes, ſo that 
or all that time they had nothing to feed on, I found, uponletting; ore 
creep on my hand, thatit immediately fell to ſucking, and did nexther 


in the Figure by EE, -yet in other poſtuxes thoſe dark {irokes diſappears 


ſeem to thruſt its noſe yery deep into the ſkin, nor to open any kind of 
- mouth, but I could plainly perceive a ſmall current of blood, which 


tame dire&ly from its ſnout, and paſt into its belly ; and about A there 
ſeem'd a contrivance, ſomewhat reſembling a Pump, ,pair of Bellows, or 
Heart, for by a vety Twiſt ſtole and 2iaſtoke the btood ſeem'd drawn 


from. the noſe, and forced into the body. It did not ſeem at all,though 


- | viewed: ta good whileias/'it was ſucking, to thruſt more of itsnoſein= 


to: the {kinthenthe very [ſnout D,;.nor did-it cauſeithe leaft diſcernable 


ly,: that it ſeems; there is no; part'iof: the ſkin but the blood isdi- 


*ſpersd into, nay, even intothe cuticulaz/ for had itthruſt its whole noſe 
 anfrom D to: CC, it: would not have amounted to the ſuppoſed thick- 
"neſs of thatzegwrert,the length of the noſe being not: more then a three 


hundredth partof-aninch.. . It hasfix legs, covered witha very tranſpa- 


- rentſhell; and joyiited exatily like a Crab's, or:Lobſter's; each leg is 
, divided into ſix/| parts by:theſe /joynts, and thoſe have here and there 


ſeveral ſmall hairs3 and: at. the end of 'each leg it has two. claws, __y 


'properly adapted for its peculiar-ufe, -being thereby -mabled to wal 


yery ſecurely both ori the-{ſkinand hair 3 and-indeed:this contrivance of 
the feet is very curious, and could'notbemade more commodioutly and 


,, compendioully, for performing both theſe requifite motions, .of walking 


and climbing up the hair-of a mans head, thenit is :: for, by having ;the 
leſſer. claw ( a) {et {o-much ſhort of the'bigger' (b): when it:walkwon 
the ſkin the ſhorter touches nut, 'and: then the: feetiare the: fame with 


| ſhoſeof aMite, and ſeveral other fall Inſe&s, bur by means of the 
at 7 mall joynts of the longer .claw it'can bend it round, and fo with':both 


clawstake hold of a hatr,-in the manner repreſented in the Figure," the 
long tranſparent Cylinder FFF, ;being a Man's hairheld by it.-/ © - 
The Thorax feenid cas'd with another kind of ſubſtance then the bel- 
iy, namely,” with a: thin tranſparent: horny fabſtance,: which-upon the 
aſting of "the Creature did not grow flaccid ; through thisT could plain- 
ly ſee the blood, Ce aoboy noully diſtributed; and 
mov'd to. and froz'and about G:there:ſcem'd a;pretty big white fub- 
ſtance,” which ſeem'd tobe moved within its thorax; beſides, there ap- 
pear'd very ra aac vellels, which oroft-oyer the breaſt 


C7 between 


thetiÞof:its 


in; and yetthe blood ſeem'd to:run:through itshead very quick'and 


evo, hornsthat- grow; before; it,, in the, place where one would have 
Thould rJoynts, Which 


Mickxockati ia: 
between the legs, out of which, on either ſide; were many ſmall bran- 
chings,theſe ſeem'd to be the veins and arteries,for that which is analogus. 
toblood in all Inſects is milk-white. cf 1. 206-1 Ds < | 
The belly is covered with a tranſparent ſub{tance likewiſe, but more 

reſembling a ſkin then a ſhell, for 'tisgrain'd all over the bellyjuſt like 

the'skin.in the palms of a man's hand, and when the belly is empty.grows 

very flaccid and wrinkled; at the upper end of this is placed the ſt6- 

machH H,and perhaps alſo the white ſpot II may be the liver,Or patereigs,. 
which. by the periftaltick, motion of the guts, is a litcle mov'd:to and ira; 
not with a jfole and diaſtole, but rather with a thronging or juſtling; 
motion. Viewing one of thele Creatures, after it had faſted/two dayes, 
all the hinder part was lank and.flaceid , and the white ſpot II hardly 
mov'd, moſt of the white branchingsdifappear'd ;: and moſt alfo of the. 
redneſs or ſucked blood in the guts; the periſtaltich, motion of which: 
was ſcarce diſcernable ; but upon the ſuffering it to ſuck , it. preſently 
fill'd the ſkin of the belly, and of the fix {colop'd emboſments on either 
ſide; as full as it could be ſtuft ; the ſtomach and guts were as full as 
they could hold ; the periſta/tick motion of the gut grew quick,and the 
juſtlipg. motion of I T accordingly; - multitudes of milk-white veſſels 
ſeem'd quickly filled, and turgid, which were perhaps the veins and ar- 
teries,, and the Creature was fo greedy, that though it could not contain 
more, yet it continued ſucking as faſt asever, and as faſt emptying it ſelf 
behind : the digeſtion of this Creature muſt needs be very quick, for 
though I perceiv'd: the blood thicker and blacker when ſack'd, yet; 
when in the guts, it wasof a very lovely ruby colour, and that part of 
it, which was digeſted into the veins, ſeemed white; whence it appears, 
that a further digeſtion of blood may make it milk, at leaſt'6f a reſem- 
bling colour : What is elſe obſervable inthe figure of this Creature, may 
be ſeenby the 35. Scheme. > 1:89 Þ* 


1 4 _ OY —_— — 


Joey 


' Obſerv, LV, Of Mites. 


" whereof there are ſome ſo very (mall , that the ſharpeſt fight, un-. 
afliſted with Glaſks, is not able todilcern them, though, being white of 


Fi leaſt of RepizlesT have hitherto met with, isa Mite, .a Creatute 


themſelves, they. move on a black and ſmooth ſurface; and. the Eggs, 
out of which theſe Creatures ſeem to be hatch, are yet ſmaller, thoſe 
being uſually not above a four or five hundredth part of a well gown 
Mite, -and thoſe well grown Mites not much above one hundredth 
of aninch in thickneſs; fo that according to this reckoning there may be 
noleſsthena million of well grown Mites contain'd in a cubick kngh, anc 

five bundred times as many Eggs. | ne: 
., Notwithſtanding which minutenefs a good fcroſcope diſcaversthole 
ſmall movable ſpecks to be very prettily ſhap'd Inſects, cochaf yper fur: 
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M1ickROGRAPHI A. 


niſh'd with eight well ſhap'd and proportion'd legs, which are each of 
them joynted or bendable in eight ſeveral places, or joynts, each of 
which is covered, for the moſt part, with a very tranſparent ſhell, and 
the lower end of the ſhell of each joynt is fringed with ſeveral ſmall 
hairs 3 the contrivance of the joynts ſeems the very ſame with that of 
Crabs and Lobſters legs, and like thoſe alc, they are each of them ter- 
minated with a very ſharp claw or point ; four of theſe legs are fo pla- 
ced, that they ſeem to draw forwards, the other four are placed in a 

uite contrary poſition , thereby to keep the body backwards when 
; 9% 1s occaſion. 

The body, as in other larger Inſe&s, confiſts of three regions or 
partsz the hinder 'or belly A, ſeems covered'with one intire ſhell , the 
middle, or cheſt, ſeems divided into two ſhells B C. which running one 
within the other, the Mite is able to ſhrink in and thruſt out asit finds 


occaſion, as it can alſo the ſnout D. The whole body is pretty tranſpa- | 


rent, ſo that being look'd on againſt the light, divers motions within its 
body may be perceived 3 as allo all the parts are much more plainly de- 
lineable, then in other poſtures, to the light. The ſhell, eſpecially that 
which covers the back, is curiouſly poliſht, ſo that 'tis eafie to ſee, asin a 


convex? Looking-glaſs, or foliated Glaſs-ball, the picture of all the ob- 


jets round about ; up and down, in ſeveral parts of its body, it has ſe- 
veral ſmall long white hairs growing out of its ſhell, which are often 
longer then the whole wht and are repreſented too ſhort in the firſt 
and ſecond Figures; they ſeem all pretty ſtraight and plyable, fave only 
two upon the fore-part of its body, which ſeem to be the horns, as may 
be ſeen in the Figures ; the firſt whereof is a proſpect of a ſmaller fort of 
Mites ( which are uſually more plump ) as it was p«ſſant to and fro; the 
ſecond is the proſpect of one fixt on its tail (by means of a little mouth- 
glew rub'd on the object plate) exhibiting the manner of the growing of 
the legs, together with their ſeveral joynts. 

This Creature is very much diverſity'd in ſhape, colour, and divers 
other properties, "corn to the nature of the ſubſtance out of which 
it ſeems to be ingendred and nouriſhed, being in one ſubſtance more long, 
in another more round, in ſome more hairy, in others more ſmooth, in 
this nimble, in that ſlow, here pale and whiter, there browner, blacker, 
more tranſparent, &c. I have obſerved it to be refident almoſt on all 
kinds of fubſtances that-are mouldy, or putrifying, and have ſeen it very 
nimbly meſhing through the thickets of mould, and ſometimes to lye 
dormant underneath them; and 'tis not unlikely, but that it may feed on 
that vegetating ſubſtance , ſportaneons Vegetables ſeeming a food proper 
enough for ſpontaneous Animals, 

But whether indeed this Creature, or any other, be ſuch or not. I can- 
. Not poſitively, from any Experiment, or Obſervation, Ihave yet made, 
determine. But,asI formerly hinted, it ſeems probable, that fome kind 
of wandring Mite may ſow, as *twere, the firſt ſeeds, or lay the firſt eggs, 
in thoſe places, which Nature has inſtructed them to know convenient 
for the hatching and nouriſhing their young 3 and though perhaps the 
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prime Parent might be of. a ſhape very differing from 'what the off. 

fpring, after alittle while, by reaſon of the ſubſtance they feed on; or 
the Region, (as 'twere ) they inhabite z yet perhaps evenione of theſe 
alter d progeny, wandering again from its native ſo1l, and iphitint onby 
chancethe lame place from whence its prime Parent carne, andthere ſer: 
tling,: and/planting, may produce a penetration of Mites ofthe fame 
ſhapes and properties with the firſt wandring Mite :, And from: ſome ſuch 
accidents as theſe, I am very apt to think, the moſt ſorts of Animals; 'ge- 
nerally accounted ſpoxteneons , have their origination, ahd all thoſe vas 
rious {orts of Mites, that are to be met with up and down::in divers-pus 
trifying ſubſtances; may perhaps be allof the ſamekind, and/have ſprung 
from one and the ſame fort of Mites at the firſt: "IE 
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Obſervy., LVI. Of a ſmall Creature hatch'd on'a Vine, 


Here is, almoſt all the Spring and Summer time, a certain ſmall; 
.: round, white Cobweb, as 'twere, about the-bigneſs of a Pea, which 
ſticks very cloſe and faſt to the ſtocks of Vines nayl'd againſt a warm 
wall: being attentively viewed,they ſeem cover d, uponthe upper fide 
of them, with a ſmall wt, not unlike the ſcale, or ſhell of a Wood- 
louſe, or Hog-louſe, a ſmall Inſect uſually found about rotten wood, 
which upon touching preſently rouls it ſelt into the form of ,a,pepper- 
corn: Separating ſeveral of theſe from the ſtock , I found them, with 
my 4icroſcope, to conlilt of a ſhelJ, which now ſeemed more!likely to be 
the huſk of one of theſe Inſets - / And the fur ſcem'd a kindigf cobweb, 
confiſting of abundance of ſmall filaments, 'or {leaves of cobwebs. In 
the midſt of this, if they were not hatch'd,and;runaway before. the time 
of which hatching was uſually about the latter end of June; or begin- 
ning of Jxly, Thave often found abundance of ſmall brownEggs, fch 
as AandB in the ſecond Figure of the 36. Scheme, much abouy the big- 
neſs of Mites Eggs; and at other times, multitudes of ſmall Inſe&s, ſha- 
ped exadtly like that in the third Figure marked with X. Its head large, 
almoſt half the bigneſs of its body , which is uſual in the fetzs of moſt 
Creatures. It had two ſmall ©” $Bk 44, and two ſmall long joynted 
and briſled horns:#.6. The hinder part of its body'ſeem'd/ to conſiſt of 
nine ſcales, and the laſt ended ina forked tay! , much like that of a Cx- 
tio; or. Wood-louſe, out of which grew two long hairs; they; tar .J 
and fro yery ſwiftly, and were much of the bigneſs'of a cotmon Mi 
but ſome; of them leſs : The longeſt of them. ſeem'd not the:chundredth | 
part of an-inch, and the Eggs uſually not abovehalf asmuch.: | They 
PLE have fix legs, which were not viſiblen this I have heredehas- 
ated, by reaſon they were drawn under its body. 1 of ciopag! 
b. th Minute creatures were Food-lice(as indeed froth their.owtrſhape 


and frame, the kin,or ſhell;that grows on them,one may. with great pro- 
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bability gheſs) / itzaffords us an Inſtanice,' whereof 'perhap there axe not 
many like in Natureand that is,of the prodigious increaſe of theſe Crea- 
tures, after they-are hatch'd and run about zfor a common Wood-louſe;of 
about: half aninch long, isno leſs'thet a hundred and'twenty five thou- 
ſand times bigger thenione of theſe, which though indeed'it ſeems very 
ſtrange, yet Thave obſerved theyoung ones of ſome Spiders have almoſt 


kept the ſame proportion to their Dam, | 
This, methinks, if itbeſo, does in the next place hint a Quzry,which 
may perhaps deſerve a little further examination : And that is, Whether 
there be not many of thoſe minute Creatures,fuch as Mites, and the like, 
which, though they are commonly thought of otherwiſe, are only the 
pully, or young ones, of much bigger Inſects, and not the generating, | 
or parent Inſect, that has layd thoſe Eggs 3 for having many times F 
ſerv'd thoſe-Eggs, which uſually are found in great abundance where 
Mites are found , it ſeems ſomething ſtrange , that ſo ſmall an Animal 
 ſhould'havean'\Egg1o big'in proportion'to its body. - Though on the 
other fide, I muſt confeſs, that having kept divers of thoſe Mites incloſed 
ina box for a good while, I did not find them very much augmented be- 
yond their uſual bigneſs. FR | wa 
© What the husk and cobweb of this little white ſubſtance ſhould be, I 
cannot imagine, unleſs it be; that the old one, when impregnated with 
Eggs, ſhould'there ſtay, and fix it ſelf on the Vine, and dye, and all the 
body by degrees ſhould rot, fave only the husk, and the Eggs in the bo- 
dy : And the heat, or fire,”as it were, of the approaching Sun-beams 
ſhould vivifie thoſe Relifts of the corrupted Parent , and out of the 
aſhes, as 'twere, ( asit is fabled of the Phenix) ſhould raiſe a new off 
ſpring for the perpetuation of the ſpecres. Nor will the cobweb, asit 
were, in which theſe 'Eggs are inclos'd,' make much againſt this Conje- 
Cture 3 for we may, by thoſe cobwebs that are carried up and down the 
| Airafter a Fog (which with my Acroſcope I have diſcovered to be made 
upof an infinite coldany'or (mall filaments or threads) learn, that 
ay 


ſuch a texture of body e otherwiſe' made then by the ſpinning of 
Sera” 05 nom —__ % | 


., Obſerv, VII. Of the Eels in Vinegar. 
(YF theſe ſmall Eels; whichare to' be'found in divers forts of Vine- 


2 gar;"T have" little:to-add beſides their Pifture, which you may | 
find-drawncit the third Figure 'of the' 25. Scheme: That is, hap were 
ſhaped miichlike an Eel; fave only that their noſe A, (which wasa lic- 
Ue more opacous then thereſt of their body”) was a little ſharper, aid 
1om8er, in proportion to:their body, and the wrigling moxion of their 

Ti” y ſeem'd>to'be: onely r « and- \ downwards « whereas t a of 


about 


o 


| cem a+ upward 
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about B, which. might, perhaps, be their Gills; it ſeetning always theſathe 
ortionate diſtant from their- noſe, from which, to the tip of their 
tall, % [their body ſeem to taper. F Okt. 
Wh aking ſeveral of theſe out of their Pond of Vinegat, by thehet of a 
{mall piece of filtring Paper, and. laying them on a black ſmooth Glaſs 
plate, I found that they could wriggle and winde their body, as much 
almoſt as.a. Snake, which made me doubt, whether they were akindiof 
Eal os Leech. | ene,” 


tail 


4 


I ſhall add no other obſervations made -on this minute Animal, being 
prevented herein by mapy excellent onesalready publiſh'd by the inge- 
nious, Door Power, among his' Micreſcopical Obſervations, fave onely 
that a quantity of. Vinegar repleat. with them being included in a ſmall 
Viol, and ftop'd very cloſe from the. ambient air, all the included Worms 
in a very ſhort time died, as if they bad been ſtifled, "LS 

And that their motion ſeems (contrary to what we may obſerve in the 
motion of all other Inſects) exceeding flow. But the reaſon of it:ſeems 
plain, for being to move to and fro after that manner which they do, by 
waving onely, or wrigling their body ; the tenacity, or glutinouſneſs, 
and the denſity or reſiſtance of the fluid 22edium: becomes {o excceding 
ſenſible to their extremely minute bodies,that it is to me indeed a greater 
wonder that they movethem fo faſt as they do,then that they move them 
no faſter. For what a vaſtly greater proportion have they of their ſuper- 
ficies to their bulk, then Eels or other larger Fiſhes, and next, the tena- 
city and denfity of the liquor being much the ſame to be moved, both by 
the. one'and the other, the reſiſtance or impediment thence ariſing to 
the. motions made through it, muſt be almoſt infinitely greater to the 
ſmall one then to the great. This we find experimentally verify'd in the 

Air, which though a wedizm a thouſand times more rarity'd then the wa- 
ter,the reſiſtance of it to motions made through it,is yetſo ſenſible to ve- 
ry minute bodies,that a Down-feather(the leait of whoſe parts ſeem yet 
bigger then theſe Eels, and many of them almoſt incomparably bigger, 
{uch.as the quill and ſtalk) is ſuſpended by it, and carried to and fro as if 
it had no weight. 


th al. of 


Obfery, LVIII, Of a new Property in the Air, and ſeveral other 
tranſparent Mediums nam'd Infle&ion, whereby very many con- 
fiderable Phznomena are attempted to be ſold, and davers other 


Ws uſes are hinted. 


0 Nnce the Invention (and perfeCting in ſome meaſure) of Teleſcopes, it has 
JJ been obſerv'd by feveral, that the Sun and Moon neer the Hamzon, 
are;disfigur'd ( fe that exa&ly-ſmooth terminating circular limb, 
which they are abſerv'd to have when ſituated neerer the Zenith) and 
are bounded with anedpe every way (eſpecially upon the right and left 
"7:06 G g ſides) 
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ſides) ragged and indented like a Saw: which inequality of their limbs, I 
have farther obſervd, - not to remain always the'ſame, but to be'conti- 
nually chang'd by a kind of flutuating morton, not unlike that of the 
waves'6f the Sea; fo as that part of the limb, which was but even now 
nick'd or indented in, is now protuberant, and will preſently be ſinking 
again 3 neither is this all,but the whole body of the Luminaries, do in the 
Teleſcope, ſeem to be depreſs'd and flatted, the upper,and more eſpecially 
the underſide appearing neerer to the middle then really they are,and the 
right and left appearing more remote:whence the whole Ares ſeems to be 
terminated by a kind of Oval.It is further obſerv'd,that the body, for the 
moſt'part, appears red, or of ſome colour approaching neer unto it, as 
ſome kind of yellow 3 and this I have always mark'd, that the more the 
limb is flatted or ovalled,the more red does the body appear, though not 
always the contrary It 1s further obſervable. that both fix'd Stars and 
Planets, the neerer they appear to the Horizon, the more red and dull 
they look, and the more they are obſerv'd to twinkle; 1n ſo much, that 
I have ſeen the Dog-ſtarr to vibrate ſo ſtrong and bright a radiation of 
light, as almoſt to dazle my eyes, and preſently, almoſt to diſappear. 
It is alſo obſervable, that thoſe bright ſcintillations neer the Horizon, are - 
not by much ſo quick and ſudden in their conſecutions of one another, as 
the mmbler twinklings of Stars neerer the Zenith. This 1s alfo notable, 
that the Starrs neer the Horizon, are twinkled with ſeveral colours; fo as 
ſometimes to appear red, ſometimes more yellow,and ſometimes blue,and 
this when the Starr is a pretty way elevated above the Horizon. T have 
further, very often ſeen ſome of the ſmall Starrs of the fifth or ſixth ma- 
gnitude, at certain times to diſappear for a ſmall moment of time, and 
again appear more conſpicuous, and with a greater luſter. I have ſeveral 
times, with my naked eye, ſeen many ſmaller Starrs, ſuch as may be call'd 
of the ſeventh or eighth magnitude to appear for a ſhort ſpace, and then 
vaniſh, which, by direCting a ſmall Teleſcope towards that part'they ap- 
ear'd and diſappeard in; I could preſently find to be indeed ſmall Starrs 
ofituate.asT had ſeen them with my naked eye, and to appear twinkling 
like the ordinary viſiblg$tars ; nay, in examining ſome very notable parts 
of the Heaven,with a three foot Tube , me thought Inow and then, in 
ſeveral parts of the conſtellation, could percerve little twinklings of 
Starrs, making a very. ſhort kind of apparition,and preſently vaniſhing, 
but noting diligently the places where they thus ſeem'd fo PI 
peep, I made uſe'of a very good twelve foot Tube, and withthas. it was 
not uneafie to ſee thoſe, and ſeveral other degrees of ſmaller Starss,, and 
fome ſmaller yet, thatſcem'd # ety appear and diſappear, and theſe 

alſo by giving the ſame Objet-glaſs a much bigger aperture, T'could 
plainly and conſtantly ſee appear in their former places; ſo that Thave 
obſerv'd ſome twelve ſeveral magnitudes of Starrs leſs then thoſe of the 

fix magnitudes commonly recounted in the Globes. | 

It has been obſery'd and confirm'd by the accurateſt Obſervarti- 
ons of the beſt of our modern Aſtronomers, that all the Luminous bodies 
appear above the Horizon, when they really are below it. So that = 
| un 
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San and'Moon have both been ſeen above the Horizon, whilſt the Moon 
has been in an Eclipſe. I ſhall hotchere inſtance'in thegyeat re 
that the tops of high mountains; ſeen” at a diſtance, ' have been found to 
have ; all which ſeem to argue'the Horizontal refraftion; 'Wueh greater 
ther it:is hitherto generally believd, oh nb io 
 ' Thave further taken notice, that not 'oniely the'Sun, Moon' arid Starrs, 
——C tops of mountains have ſuffer'd theſe kinds: of refraQtion,; but 
Trees, and ſeveral bright Objefts on the ground : I have often taketithv# 
tice of [the twinkling of the refle&ions of the 'Sun from a Glaſs-window 
at a good diſtance, and ofa Candle in the hight; but tharis riot ſo cons 
ſpicuous.and in'oblerving the ſetting Sun, haveoften takety notice of the 
tremulation of 'the Trees and Buſhes, as well-as of the edges of the Sun; 
Divers of theſe Pharomena have been taken' notice of by ſeveral; who 
have given ſeveral reaſons of them: but I havenot yet met with any alto- 
gether ſatisfactory; though ſome of their conjeures have been partly 
true;but parly alſo falſe.Setting my (elf therfore upon theinquiry theſs 
Phenomena, | firſt endeavour'd tobe very diligent in taking notice of 
theſeveral particulars and circutnſtances obſervable in them 5 and next; 
in making divers particular Experiments, that might cleer ſome doubts; 
and ſerve to determine, confirm, and illuſtrate. the true and adzquate 
caulſe-of each 3 -and upon the whole, I find much reaſon to think, that 
the true cauſe of all theſe: Phemomena is from the ifle&;on, or multi- 
plicate reffa#ion of thoſe Rays of light within the body of the At-roſphere, 
and that it does not proceed from a reffation caus'd by any terminating 
ſuperficies of the Air above, nor from any ſuch exaCtly defin'd ſuperficies 
within the body of the Atmoſphere. = 

© * This Conclufion is grounded upon theſe two Propoſitions : 

Firſt, that a medinm, whoſe parts are uncqually derſe,”and'moy'd by 
various 'motions' and tranſpoſitions as to one another, willproduce all 
theſe viſible effets upon the Rays of light, without any other coefficient 
cauſe. DO 

Secondly, that there is in the Air or Atmoſphere, ſuch a variety in the 


$13 240) 


conſtituent parts of it, both as to their derſity ahd rarity, and'as to their 


divers mutations and poſitions one to another. ' 
By Dexſity and Rarity, Tunderſtand a property of a tranſparent body, 
that does either more or leſs refract a Ray of hight (coming obliquely 
riits ſuperficies out of a third wedinm) toward its perpendicular : As 
Icall Glaſs a more denſe body then Water, and Water a morerare body 
thenGlaſs. becauſe of the refrations (more or'leſs detlefting towards the 


perpendicular) that are made inzthem, of a Ray of light out of the Air 


that hasthe ſame inclination upon! either of their ſuperticies. © 
.. Soasto the buſineſs of RefraQtion, ſpirit of Wine is a more derſe body 
then Water,it having been found by an accurate Inſtrument that meaſures 


the angles of RefraCtions to Minutes that for the ſatne refracted 'ahgle? of 


0: 00' in bottithoſe Medinms, the angle of incidence in Water was 


ut 41*. 3'5. but the angle of the incidence in the trial with ſpirit of 


. Wine was 42*-45'.. But as togravity, Water is a more dexſe body then 
"mY "> ſpiric 


eat refraCtions; | 
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*J ſpirit 'of Wine; for the proportion of the'flame Water, $9 the che very” 
| well reQfy d {pirit 9 NV1DE; WAS, As 213, t0/19. 1119 11; 1.09909 25. 
-.;30:asto-Refration,Wateris more: Denſe: then Jee4,ifor Ihayorfound 
| bya moſhcertaln on peg which! I exhibited before divers, illuſtrious 
Perſons of the Royal Society, that the; Refrattion of Water was igteater 
then tharof Ice; though.ſome conliderable Authors have affirm'd the con- 
trary;; pd. though. the Ice be a very hard, and the-Water a very. Hud 
leq non S760 1 2 D01012 $601.00 223100 24% qd {619519} bog 23911 
We former of the two preveving Propoſitions iis 'true;may be ma- 
nifeſted by ſeveral Experiments:As fir{t,it you take any two liquors differ- 
ing from one another in denſity, but yet ſuch as will readily mix:as SaltWa- 
terprBrine& Frelhzalmoſt any kind of Salt difloly:d'in Water,avd filtra- 
ted, ſo that it be cleer,ſpirit of Wine and Water 3 nay; ſpirit of Wine,and 
ſpixit of: Wine, one more highly refify'd then the other, and very many 
other. liquorsz- KI ay) you. take any two of theſe liquors, and mixing 
them in a Glaſs Viol, againſt ove ſide of which you; have'fix'd or glued a 
ſmall round piece of Paper, and-ſhaking them well together (ſo that the 
parts of: them may be ſomewhat diſturb'd arid 'move:np, and down)you 
endeayourto ſeethar round piece of Paper through the, body of the. li- 
quors3,' youſhall plainly. perceive the Figure to wave, and to be indented 
much aftet the ſame nanner as. the limb of the Sun through a Teleſcope 
ſeemsto be,fave onely that the mutations here, are much quicker.. And if, 
in ſteed ofthis bigger Circle, you take a very ſmall ſpot, and faſten and 
view-it asthe former, you will find it to appear much like the twinkling 
of the Starrs, though much quicker : which two Phexromena (for I ſhall 
take notice ofno more at preſent, though I could-jnſtance in multitudes 
of others) muſt neceſlarily be caus'd by an izflector of: the Rays within 
the terminating ſuperficies of the compounded wedixm,.lince the ſurfaces 
ofthe tranſparent body through which the Rays paſs to the eye, are not 
at all altered. or chang d.'//,, | | 
This i»fle@ion (ifI may fo call it) Imagine to be nothing elſe, but a 
mltiplicate reftaFion, cauled by the nnequal deefity of the conſtituent 
paxts of the wedinm , whereby the motion, a(tion or progres ofthe Ray 
of light is hindred from proceeding in a ſtreight line, and i7fleFed:or de- 
felted by a exrve.. Now, that it is a _crrve line is maviteſt by this Expe- 
riment :Ttook-a Box,ſuch as AD GE, in the firſt Frgure-of the 37.Scheave, 
whoſe ſides ABCD, and EF GH, were made of two ſmooth fat 
plates of Glaſs, then filling it half full with avery- ſtrong ſohition-of 
Salt, I filled- the other. half with very fair freſh; water, then expoſing 
the opacous ſide, D HGC,'to the Sun, Lobſerv'd both the reffa@rorr and 
infletion of the Sun beams,1 D & KH, and marking as exactly as1,could, 
the points, P, N, O, M, by which the Ray, K H, paſled through the com- 
pounded wediner, I found them to bein a;ovree lines for the parts of the 
wedium being continually more denſe; the neerer they were to thebot- 
tom, the Ray:ip f was continually more and more d fted'downwards 
from the ſtreight line, - ;. | 2 le 21011 Td > I6 28 
This Inflectiop: may be mechanically explained,. either byMonſjent 
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-Dir:Cotter principtes,by conceivingtheGlobulsvf! the third Elemenc ts 
find leſs andefs refiſtance againſithat fide rare ori h 
or-byxway; which Thave furtherexplicated inthe hiquiſitieo!about 'Co- 
obrs; foe from anobliquationof the: pulſe of Aighr, whenewthernuidex 
part[45;kontinually promoted, and:-confequenaly i reftadted-towards the 
perpendicular, which-cuts the Qrbs atright angles.:: What the patticu- 
lar Eigune of the Cxtwe line, deſcribid by this way of light; is, Ihalln6e 
no\y-ftand to examine, eſpecially fince there may be-ſomany fortvoÞitdy 
there:inay be varievies of the Poſitions.of the intermediat Jogtorvoficts 
ty ahdiratity betwetntthe bottom and: the rop of the nfle@inp;Mediun 
T could produce many: more Eongalboand riments, 'toilluſtrare 
arid provethis firſt Propoſition, : viz.-that there'is fac» a conftiturion of 
ſore. hedies ab will cauſe infleCtion;! Asimnot to mention thoſeT have ob. 


ſeri d:nnHern, 'Tortbife:ſbell, tranſparent Gums, and'reſinows Stbſtances t- 


Thi vcizeof Glaſs, nay,of melted (Cryſtal, found; and much complained 
of; by:|Glals-grindetrs, aud others, might ſufficiently demonſtrate 'the 
triith of it to:any diligent Obſervator: Fog i 40407 


But that, I preſume, I have by this Example given proof :ſufficient 
( #12/ vendar demonſtration) to. evince, that there 18 fuch .a modulation; 
or bending'of the rayes of light, as 7 have'call'd infleion, differing 
both from refle@ior, and refradion (ince they areiboth made. in the ſjz 


perficies, this only in the middle ); and lixewiſe, that this is able or ſuf- 


ficiept to produce the etfeCts I have alcribed to it. 


. \I6xemains therefore toſhew-, that there is ſuch a property.in'the: Air; 


arid that it is: ſufficient to produce all the above mentioned Phenomena, 
and: therefore may: be the principal,/it not the only.cauſe of them, ' 

Firſt, That there isfuch a propezty; may be proved'from this, that the 
parts ofthe Air are ſome of them more condens'd, others tnorerarified, 
either by the differing heat, or: differing preſſure itfuſtains;] or by the 
ſomewhat heterogeneous vapours interſpers'd through it. Forasthe Air 
is.choxeor lefsrarified, ſo does it more or leſsrefratt aray of light ( that 
conies out of a denſer medium) fromthe perpendicular, This you may 
find true; you maketryal of this Experiment. WH 75: 
{1 Fake a: ſmall Glaſs-bubble, made in the form gf that in the ſecond 
Figure of the 37. Scheme, and by heating the Glaſs very hot, 'aqd there- 
by:very:much rarifying the included Air, or, whychis better, by rarify- 
ing a ſmall quantity of water, included in it, into vapours, which' will 
expel the moſt part, if not all the Air, and thenfealing upthe ſmall 
neck of it, and letting it coo], you may find, if you place it ka conve- 
nient liftrument, that there will be a manifeſt difference, as tothe refra- 
Crion: 1 FF | I-1LF-39 IO 

As if itrthis ſecond Figure you ſuppoſe A to repreſent a {mill fight of 
hole, through which the eye looks __ an object; as C, -throtugh the 
Glaſs-bubble B, and:the ſecond fight:L ;; all which remain exactly 'fixt 
in their ſeveral. places; the object Cibeing fo. cized and placed, .thit-it 


-juſf;ſcem to touch:the upper and'under edpe-of the hoe Li3iand 
CE i be ſeen through' che ſmall Glaſs-ball of rartfied Aj rn by 
| reaking 


4 = 


v5t 
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breaking off the {miall ſeal'd neck of: the Bubble: ( without at-afl ſtirring ' 
the ſights; 6bje&,' 0D glaſs.) and admitting the external-Air;:you wil 

find youb:ſelf unable to ſeethe utmoſt endsof theobje&; butthetermi- 
vatingrayes AE and'A D-(which were before retracted 0G and F 
by the rarified Air. )!-will proceed almoſtdiredly'to] and Hy which al- 
teration of the irayes.{ ſeeing there is no other alteration made-in'the 


+ Organ:by which the Experiment istryed, fave only the admiffiony:priex- 


clufion of the:condens'd Air); muſt neceflarily becaufed by the variation 
of the medinm>coiitain'd in the Glas By the greateſt difficulty m the ma- 
kingiofi4phich Experiment, is from the uneven'furfaces of the bubble, 
which:will;repreſenit an-uneven image of the objeQ 3. ' +> ? 
.-» Nowgthat thereis fach a:difference of the upper antdiunder parts of the 
Air.is:clearenough-evinc'd from the late improvement of the- Torricel/jazx 
Experiment, which.has been tryed-at the tops and: feet of Mountains; 
and may:be further 1lluſtrated., - and inquired into, by a rheans;.:which 
ſome whiles ſince I thought of, and us'd, for the finding by what degrees 
the Air paſſes from ſuch a degree of Denſity to-fiſch a degree of Rarity. 
And andther, for the finding what preſſure wasrequiſite to make it paſs 
from.;fuch-a degree 'of: RarefaCtion to; a determinate: Denſity : Which 
Experiments, \becauſe they may be uſcful to illuſtrate the 'preſent Inqui- 
ry, I ſhall briefly deſcribe. if Fit DOT RO Art aan 

I took then a ſmall Glaſs-pipe A B, about the bigneſs of a Swans quill, 
and abourfour foot long, which was very equally drawn, fothat; asfar 
as I could; perceive ,: no one part was bigger then another : This Tube 


( being:open at bothends) I fitted into another ſmall Tube DE, that 


had a ſmall bore juſt big enough to contain the ſmall Pipe, and this was 
ſeal'd up at one, and open at the other, end; about which oper end I 
faſtned a ſmall wooden box C with cement, fo that filling the bigger 
Tube, and part of the box, with Quickſilver, 1 could thruſt the ſmaller 
Tube; intoit, till it were all covered with the Quickſilver - Having thus 
done, I faſtned my bigger Tube againſt the fide of a wall , mn): an 
ſtand the ſteadier , and plunging the ſmall Tube cleer under the Mercy- 
ry in the box, I ſtopt the upper end of it very faſt with cement, :then 
lifting up the ſmall Tube, Idrewit up by a ſmall pully, .and a ſtring'that 
I had faſtned to the top. of the Room, and found the height of the 4er- 
carial Cylinder to be about twenty nine inches. © - | 7 gmt 6 gr. - 
| Thenletting downthe Tube again, I opened the top, and then thruſt 

downthe ſmall Tube, till I percerved: the Quickſilver to riſe withm'it to 
a mark thatT had plac'd juſt an inch from the top;and immediately clap- 
ping on a ſmall peice of cement that I had kept warm, I witha hot-Iron 
ſeal dup the ws very faſt, then letting it: cool! (that both the cement 
might grow hard.,. and more eſpecially, that the Air might come to its 
temper, natural for the Day I try'd the Experiment in) I obſerv'd dili- 
gently, and found the included Air tobeexaQtly anInch. 

 . Here you areto(take notice, that after the Air is ſeal'd up, ithetop of 
the Tubeis not to be elevated-aboye the ſuperficies of the Quickſilver 


F 


MickockaPHia. 
in the box, till the ſurface of that within the Tube be equal to it, for - 
the Quickſilver (CasI haveelſewhere proy'd;) Ting. none heterogene- 
ous.to; the Glais|then the. Air, will not. naturally.riſe up-ſo high within 
the ſmall pe.as the ſuperficies of the "Mercury the box 3'and th erefore 
youare to obſerve, howmuchrbelow the outward; ſdperbicies:of the 
Mercury m theÞox, that of the fame in the Tube does (tand,” when:the 
top being open, free ingrs is admitted to the outward Air. oo 
Having thus done, I permitted:the Cylinder, or ſmall Pipe}'to riſs out 
of the box, till T found the ſurface of the Quickf1lvex.in the Pipe; to'be 
two inches above that in the box, and found the Air to have expanded 
it ſelf but one ſixteenth part of an inch 3 then drawing up the ſmall 
pipe, till I found the height of the Quickſilver within to befour inches 
above that without, rebierved the Air tobe expanded only + of an inch 
more then it was at firſt., and to take up the room of 17 inch; then I 
raiſed the Tube till the Cylinder was fix inches high, and found the Air 
to take up 12 inches of room in the Pipe; then to8, 10, 12. @c. 
the expanſion of the Air: that I found to each of which Cylinders are 
ſet down in the following Table: where, the firſt row ſignifies the 
height of the Mercurial Cylinder ; the next, the expanſion of the Air 
the third, the preſſure of the Atmoſphere," or the higheſt Cylinder of 
Mercury; which was then neer thirty inches ; The Jaſt fignifies the force 
of the Air ſo expanded , which is found by ſubſtracting the firſt row of 
numbers out of the third 3 for having found, that the outward Air would 
then keep up the Quickſilver to thirty inches, look whateyer of that 
height. is wanting muſt be attributed to the Elater of the Air depreſſing. 
And therefore having the Expanſion in the ſecond row,and the height of 
the ſubjacent Cylinder of Mercury in the firſt, and the greateſt Height of 
' the Cylinder of Mercury, which of it ſelf counterballances the whole 
preſſure of the Atmoſphere 3 by ſubſtrafting the numbers of the firſt row 
out of the numbers of the third, you will have the meafure of the cy/in- 
ders ſodepreſt, and conſequently the force of the Air,in the feyeral Ex- 
panſions, regiſtred. CE : 
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I had ſeveral other Tables of my Obſervations , and Calculations, 
which I then made ; but it being above a twelve month fince I made 
_ them; and by that means having forgot many'circumſtarices and Par= 

þ aur : den gy to pw them - over -once again; *which I did 
exſt the ſecond 1661. with the, very lame'Tube which I: year 
rg when [ firſt made the Penny C for it De ot pear 
one, I had carefully preſerv'd'it:) And after having tryed it bvex and 
over again; and beingnot well ſatisfied of ſome particulars, I, at laſt, 
having put all things in very good order, and being as attentive, and 
obſervant, as poſſibly 1 could, of every circumſtance requiſite to be ex 
ken notice of, did regiſter my ſeveral Obſeryations in this, following 
Table. In the making of which; T did not exadcly'follow the meth 
that T had uſed at firſt z bur, having lately heard'of Mr. Towth's Hypo« 
theſis, Iſhapd my courſe in ſuch ſort, -as would ' be moſt convenient for 


the examination of that Hyporheſs ; the event of which you have in the* 


latter part of the laſt Table. WG - | 

The other Experiment was, to find what degrees of force were requi- 
. fiteto compreſs, or condenſe, the Air into ſuch or ſuch a bulk. 

The manner of proceeding therein was this : -I took a Tube about 
five foot long, one of whoſe ends was ſealed up, and bended in the form 
of a Syphon , much like that repreſented in the fourth Figure of the 
37. Scheme, one lide whercot AD, that was .open at A, was about fifty 
inches long, the other ſide B C, ſhur-at B, was not much above ſeven in- 
ches long; then placing it exxccly perpendicular , I] pour'd in; a little 

Quickſilver, and found that the Air B C was 6 inches, or very near to 
| ſeven 5 then pouring in Quickſilver at the longer "Tube, I continued 


filling of it till the Air in the ſhorter part of it was contraCted into half 


the former dimenſions, and found the height exaccly hine and twenty in- 
chesz and by makmy ſeveral other tryals, in ſeveral other deg 
© condenfation of the Air, I found them exactly anfwer the form@r Hypo- 


Fx) 


theſts. . + | 'T | "A 
| Bo having (by reaſon it was a good while ſince I firſt made) forgot- 
ten many particulars,and bcing much unſatisfied in others, I madethe Ex- 
riment over again, and, fromthe feveral tryals, collected the former 
part of the following Table : Where in the row next the left hand 24. 
fignifies the dimenſions of the Air, ſuſtaining only the preſlure of the Ar- 
moſphere, which at that time was equial to a Cylimderof Mercuff# nine 
and twenty inches The next Figee above it { 20) was thedimenti- 
ons of the Air induring the firſt compreſſion, made by a Cylinder of Mer- 
cury $$ high, to which the rreffill=of the At#ioÞbere nine arftwenty 
inchesDeing added ;; the claſtick ſtrength of the Airto compreſt-wyll be 


found 34%, &c. 
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A Table of the E ſtick pox wer 0 / the Atr 
both Experimen ally and Hypothetically calculated, 
— to its Various Dimenſions, | 


The Mercu- | The ſum Whartthey 
rial C ylinder | or diffe- 


| Included © | curial Cylin- | added , or} 
Air. |dr counter- | taken fron 
4 pols'd j by | the former, 
the Atmo- 
| ſphere. | 

12 29 + 29= 

13 29 + 24,= 

T4 29 + 202= 

.I6 29+ CET 

.18 29 + | = 

20 29 + g - foo 

24. 29. M= 

” RR = I4;= 
..96 29— 99 
'T92 20 — 25%. = 
384 29— == 
576 | 29 — 27k— 
768 29— 28.= 
960, 29— 28—= 
1152 4 202,= 
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From which Experiments, Ithink, we may ſafely conclude, that the 
Elater of the Air is reciprocal to its extenſion, or at leaſt yery neer, © So 
that to apply it to our preſent purpoſe ( which 'was indeed the chief 

cauſe of inventing theſe wayes of tryal ) we will ſuppoſe'YEfrder in- 
definitely extended upwards, TI ſay'a Cylirider, hot a piece of a Core, 
becauſe, asI may elſewhere ſhew inthe Explicationof Gravity, that ?ri- 
phate proportion of the ſhelsof a Sphere, to their reſpeCtive diameters, 
I ſuppoſe to be removed in thiscaſe by the decreaſe of the power of Gra- 
 vity ] and the preſſure of the Airat the bottom of this Cylinder to be 
ſtrong enough to keep up a Cylinder of Merenty of thirty inclies : Now 
becauſe bythe moſt accurate tryals'of the molt iltuſtrious and incompa- 
rable Mr. Boyle, publiſhed in his deſervedly famous Pneumatick Book, 
the weight of Quickſilver, to that of the Air here below, is found neet 
about as fourteen thouſand toone : If we ſuppoſe the parts of the Cy- 
linder of the Atmoſphere to be every where of an equal denfity, we ſhall 
( as he there deduces ) find it extended” to” the height of thirty five 
thoufand feet, or ſeven miles: But becauſe by theſe Experiments we have 
ſomewhat confirm'd the hypotheſis'of the reciprocal proportion 'of the 
Elaters to the Extenſions we ſhall find,” that by ſuppoſing this Cylinder of 
the Atz:oſphere divided into a thouſand parts, eachof which being equi- 
valent to thirty five feet, or ſeven geometrical paces,that is,cach of theſe 
diviſions containing as much Air as-1s ſuppos'd in -a Cylixder neer the 
earth of equal diameter,and thirty five foot high, we ſhall find the lower- 
molt to preſs againſtthe'ſurface of the Earth 'with the whole weight of 
the above mentioned thouſand-parts; the preſſure of the bottom of the 
ſecond againſt the top of the firſt to be x000—1==999. of the third 
againſt the ſecond to be 1000—2==998. of the fourth againſt the third 
to be 1000— 3==997: of the uppermoſt againſt the 999. orthat next be- 
low it, to be 1c00—999=1. fo that the extenſion of the Jowermoſt 
next the Earth, will -be tothe extenſion of the next below the upper- 

moſt, as 1. to 999.” for as the pteſlure ſuſtained by the 999 Is to the 
preſlure ſuſtain'd by the firſt, fo is the extenſion of the fitſtto the ex- 
| tenſion of the 999. | ſo that, from this hypothetical calculation; we ſhall 
find the Air to be indefinitely extended : Forif'we ſuppoſe the, whole 
thickneſs of the Air to be divided, as I juſt nowinſtanced, into a thou- 
ſand parts, and eachof thoſe'under differing Dirnenſions, or Altitudes, 
tocontainan equall quantity of Air, we ſhallfind, that the firſt Cy/znder; 
whoſe Baſe is ſuppoſed to lean on' the Earth, will be found tobe exten- 
ded $58; Hors the ſecond equal Diviſion, -or- Cylinder, whoſe baſis is 

ſuppoſed to leanon the top of he firſt,ſhall have its top extended higher 
by 357385 the third” 3533; 3 the fourth 3533; 3 and'foonward,''each: c- 

qual quantity of: Air having its dimenſions mealured by 35. and fome 
additional number expreſt alwayes in the manner of a fraction, whoſe 
numerator Le alves 'the number of the place mmiltipli'd by-35-*and 
whoſe denominete, isalwayes the preſſure of the Atmoſphere ſuſtain'dby' 
that patt, ſo that by this meats we may eaſily calculate the height of 999. 
Fvilis of thoſe 1000, diyiſions, I & any zwhereas the uppermoſt- 
; 2 may 
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that is, ofthe two cxtream proportionals, , be 
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—_ earn pet ng fach a,d} ference of denfiry, and. no Experi- 
ment yet known!to-proye a Jaſtay, or ripping. from -one degree of. rari- 
ty te anather-mych yiffering from it,! that is, that. an. upper part.of. the 
Air ſhould: io an. x oh om Gat; : Ampedixtcl ſobjarent tot, ,as-to 
inft ſuperhig exve between the Air and War 
Oe). But AER keys ; there. isa continual . increaſe of 
Pra So inithe parts. of, the gd the we the uf 3a removed from. the 
farface of: the Earth ;; It; wo FAne neceſlari Low, 1 that ( as.1n; the 
Experiment of the ſals aud ter). the ra "of; Li paſling ob; 
hquely through, the Air; ſy hh be þ vol yer LIKETENT lenſity, wyl be 
continually, anc d ipfinitely'1 gangs bend = »  frowaſireight, ordirett 


. © 


mation, : 


'Fhis JaMEY the. reaſon, of all. the bows recited Thevomens: YA con- 
ceripgthe # RPPRATANCE of. the Celeſtial B ; wall very calily be de- 


A ot. 
Firſt, - The redpeG of the San, Moon, p=" Stars, will be found, he 
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. inthe midſt of it, neer to which, the parts of the Air, fuſtaining ave 
great preſjure, are 'thereby: very much condens'd, from whenve cholt 


eyez and therefore thoſe evenings and _——_— appeat reddeſt;thar have 


the moſt figte of vapours and halftuous ſubſtances exhaled:to 2 conve- 


fort#, 'or ſpirit of Nitre-:[ as the newly menti: | 
demonſtrated} and allo through the fioak of 


Having therefore made it probable at leaſt; that the tmorhing and 


evening redneſs may Pattly proceed from this:infleftion or reftuttion.of 


the Rays,we ſhall nexr ſhew, how the Oval Figure will be likewiis eaſily 
Wy Amr bod wt FE) 17x15 0D OOt 


© Suppoſe we therefore, EFGH in the fixth Fighte of the 37-Bohewe, 
to repreſent the Earths A BCD, the 4rmfpere; EL and EL; ewe Rays 
coming from the Stin;the one froni the upper;the other froth an ar 
096047 | Limb, 
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Limb. theſe-Rays, being by the 4tmoſphere infleCted, appear: to the eye 
at E,: as if-they had 6-5 from the points, N and O; and becauſe he 
Ray. L has be” has inclination upon the inequality of the 4tzoſpbere 
then], therefore mult it ſuffer a greater infleQ1on, and conſequently be 
farther elevated above its true place, then the Ray I, which has aleſs 
——_— 5 _— be: be rm above its res places hq it will 
follow, that the'lower-fide appearing neerer the upper then really it is, 
and the two lateral ſides, es rhe rf he and left Gde: ſuffering no ofible 
alteration from the 'infleQion, at leaſt what it does ſuffer, does'rather 
increaſe the viſible Diameter then diminiſh it, as I ſhall ſhew by and by, 
- Figure of tke luminous body ' muſt neceflarily appear ſomewhat 
2 OE EET TI TE EPSIOY | 
This ill be more plain, if in the ſeventh Figure of th 37. Schewe we 
ſuppoſe 'A B to repreſent the ſenſible Horizon z CDEF, the bedyof the 
Sun really belowitz GHIK, the ſame appearing; above it, elevated 
by the infletion of the Atmoſphere : For if, according to the beſt obſer- 
vation, wemake the viſible Diameter of the Sun to be abour rhree or 
four and thirty minutes,and the Horizontal refraction according to Ticho 
be thereabout,or ſomewhat more.the lowey limb of the Sun E,will be ele- 
vated to I; but becauſe,by his account, the point C will be elevated bur 
29. minutes, as having not ſo great an inclination upon the inequality of 
the Air, therefore I G, which will be the apparent refratted perpendicu- 
lar Diameter of the Sun;will be leſsthen C G,which is but2g. minutes,and 
conſequently fix or ſeven minutes ſhorter then the unrefrafted appa 
Diameter. The parts, D and F, will be likewiſe elevated to Hand K, 
whoſe refration, by reafon of its inclination, will be: bigger then that of 
the point C,though leſs then that of Extherefore will the ſemidiameter IL, 
be ſhorter then L G, and conſequently the under fideof the appearing 
Sun'more flat then the upper. JOG 1 Ke "he 118% 
Now, becauſe the Rays from the right and left ſides of the: Sun, &c. 


| have been obſerv'd by Ricciolo and: Grimaldns, to: appear more diſtant 


one from another then really they are,though(by very manyObſervations 
that I have made for that purpoſe; with a'very good: Teleſcope,fitted with a 
divided Ruler) I could never perceive any greatalkteration, yet there be- 
Ing really ſome, it will not be amifs,to ſhew that this alſo proceeds fromthe 
refation or inflection of the Mew eres and this-will be manifeſt;if we 
conſider. the; Atmoſphere as a tranſparent Globe, or atileaſt a tranſparent 
ſhell, enco an opacous Globe;which, being'more denſe thenthe 
medium encompatling it, refrafts or infleg# all theenering parallel Rays 
into a point or focus,ſo that whereſoever the Obſervatoris plat'd within 
Rays muſt neceſlarily be more converg'd:towardsfiig eye by the refradti- 
on.or infleftion, then they:would haye:been withour1t 5'and: 7.15: 
the - - TER Diameter of the luminous body muſt neceſlarily-beaug- 
mend. on nid ging nf EEO 2. 330031943 99. 2H089U8... 
This might be more plainly manifeſt to the eye by: the fixth-Figare; 
but. becauſe it would be ſomwhat+tedious, and t thing being ire 


ue 


# 
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enough to be imagin'd by any one that attentively conſiders it; I ſhallras 
ther omit it, and proceed toſhew, that the maſs of Airneerthe ſurface of 
theEarth,confiſts,or 1s made up,ofparcels,which do very much differ from 
one another in point of denſity and rarity ; and conſe uently the Rays of. 
light that als throuz h them will be variouſly inflefied here one way.,and. 
there another,accoraing as they paſs ſo or ſo through thoſe differing parts; 
and thoſe parts being always'/in motion,either upwards or downwards,or 


to the right or left, or in ſome way compounded of theſe, they.do by this: 
their motion infleCt the Rays, now this way, and preſently that way... | 
.This irregular,unequal and unconſtant inflection of the Rays of light; 
is the reaſon why the mb of the Szz, Moon, Jupiter, Saturn, Mars, and 
Venus, appear to wave or dance; and why the body of the Starts appear 
to tremulate or twinkle, their bodies,by this means, being ſometimes ma- 


gnify'd,and ſometimes diminiſhed ; ſometimes elevated, otherwhiles de- | 


preſs'd 5 now thrown to the right hand, and then to the left. 

And that thereis ſuch a property or unequal diſtribution of parts, is 
manifeſt from the various degrees of heat and cold that are found inthe 
Air; from whence will follow a differing denſity and rarity, both as to- 
quantity and refraction; and likewiſe from the vapours that are inter- 
pos d, (which,by the way, Iimagine,as to refraction or inflection, to do 
the lame thing, asif they were rarify d Air ; and that thoſe vapours that 
 aſcend,are both lighter, and lefs denſe, then the ambient Air which boys 
themup; and that thoſe which deſcend, are heavier and more denſe) 
The firſt of theſe may be found true, if you take a good thick piece of 
Glaſs,and heating it pretty hot in the fire, lay it'upon ſuch another piece 
of Glaſs, or hang it in the open, Air by a piece of Wire, then looking, 
upon ſome far diſtant $4 Ta (ſuch as a Steeple or Tree) ſo asthe Rays 
from that ObjeC paſs direttly over the Glaſs before they enter your eye, 
- youſhall find ſucha tremulation and wavering of the remote Qbject, as 

will very much offend your eye: The like tremulous motion you may 
obſerve to be caus'd bythe aſcending ſteams of Water, and the like. 
Now. from the firſt of theſe it is manifeſt, that from the rarifaQion of the 
parts of the Air,by heat,there is caus'd a differing refrattion,and;from the 
aſcenſion of the more rarify'd parts of the Air, which are thruſtup by the 
colder, and therefore more condens'd and heavie, is caus'd anundula- 
tion or wavering of the Object; for I think, that there are, very few. 


+ 
» 


ill. grant, that Glaf, by as gentle a heat as may be endur'd by ones 


d, ſhould ſend forth any of its parts in ſteams or vapours, which does 
not.ſeem to be much waſted by that violent fire of the green Glals-houſe 3, 
but, if yetit be doubted, et Experiment be further made with that bo- 
dy.thatis accounted, {a Chymilſts and others, the moſt ponderous and 


fixd in theworld: for ny of a piece of Gold, and proceeding in 


the ſame manner, you may find the ſame effects. 7 46 

This 204 ſhaking ofthe Rays, is more ſenſibly causd by at 
| acualflame, or quick fire, or any,thing elſe heated glowing hot.z asby 
a Candle, live Coal, red-hot Iron, or a piece of Silver, and-t 5 ”: the 


ſame alſo appears very conſpicuous, if you look at an Obje TO 
ADD CPDEN2 194 t ap Objeſh hery?s 
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which:and your eye; the: rifing-ſinoak of ſome Chininey is interpog'd ; 
which brings into my mind-what I had once the opportunity: to obſerye, 
which:was, the Sun riſing to my eye juſt over a Chimney that ſent forth 
a copious ſteam of ſmoak z'and taking a ſhort Teleſcope, which Thad then 
by me; I obſerv'd the body of the Sin, though it was but juſt peep'd 
acnecis Horizon, to have its underſide, not onely flatted, and preſs'd 
inward, ' as iv uſually is when neer the' Earth ; but to appear more pro- 
tuberant downwards then if it had ſuffered no 'refraCtion at all; and 
 beſidesall chis, rhe whole body of the Sun appear'd to tremble of dance, 
and the edges or limb to be very ragged or indented, undulating or wa- 
ving, .much in the manner of a flag i the Wind. - 
/\This:I have likewiſe often obſery*d-in a hot Sunſhiny Summer's day 
that looking on an Obje@ over a hot ſtone,or dry hot earth,l have found 
the Obje& tobe undulated or ſhaken, much after the ſame manner, And 
if you look upon any remote ObjeCt through a Teleſcope (in a hot Sum- 
mer's day eſpecially )you ſhall find it likewiſe to appear tremulous. And 
further, if there chanceito blow any wind, or that the air between you 
and the Obje@ be in a motion or current, whereby the parts of it, both 
rarify'dand condens'd, are ſwiftly remoy'd towards the right or left, if 
then you obſerve the Horizontal ridge of a Hill far diſtant, through a ye! 
good Teleſcope, you ſhall find it to wave much like the Sea, and thoſe 
waves will appear to paſs the ſame way with the wind. _ 
From which,and many other Experiments, "tis cleer that the lower Re- 
gion of the Air,cſpecially that part of it which lieth neereſt to the Earth, 
has, for the moſt part, its conſtituent parcels varioully agitated, either by 
heat of winds, by the firſt 'of which, ſome of them are made more rare, 
and {o ſuffer a leſs retraCtion ; others are interwoven, either with aſcend- 
ing or deſcending vapours 5 the former of which being more light, and 
ſo more rarify'd,have likewiſe a Jeſs refraction ; the Jatter being more hea- 
vie, and conſequently tore denſe,havea greater. . | 
 «- Now, becauſethat hear and cold are<qually diffus'd every way ; and 
that the further it is ſpread; the weaker it grows ; hence It will follow, 
that the moſt part of theumder Regionof the Air will be made np of fe+ 
veral kinds of Jertes, ſome wh eek will have the properties of Convex, 
others of Corceve glafet;, which, that 'inay. the more intelligibly make 
out, we will ſuppoſe in the eighth Figare of the 37. Scheme, that A' re-- 
preſents an aſcending; vapour, which, by. reaſon of irs, being fomewhar 
Hexterogeneousto the ambient Air,is thereby thruſt into/a Kind of Globular 
1, not ah} Where tertninared, but gradyally finiſhed, that is, it is moſt 


rartfy'd inthe middle'about A, ſomewhat more cptidens'd about BB, 
more then that abour-C'C; yer further;about DD, alioſt of.che facie 
denfiry with'the ambient Air about E E3 and laſtly, incloſed with'the 
more, denſe Air. F F, ſo-thar from 'A,"t6 FF, rhere'is a continyal jn- 
creaſe of denifity. The reafon of which will be manifeſt; if we confider: 
fifing yapoatr to be much warmerthen'the ambirnrhedvie Air; for'h 
the coldneſxgf the ath rene Air, the'fhelV'E E will be mote refrigerated 
they D'Danttharthen TC,which will be'yet more thetiB B,/ arid thi 


more 
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more then A ſothat from F to A, there is a continual increaſe of heat, 
and conſequently of rarity ; from whence it will neceſlaril follow, that 
the Rays of light will be infleted or refrated in it, in the ſame man- 
ner as they would beina Corcave-glaſe ; for the Rays GKI, @K I will 
be infleted by GK H, G K H, which will eafily follow from whatI be- 
fore explained concerning the infle&ion of the Atmoſphere. 

On the other fide. a deſcending vapour,or any part of the air included 
by an aſcending vapour,will exhibit the fame efte&s with-a Convex lems; 
for,if we ſuppoſe, in the former Figure,the quite contrary conſtitution to 
that laſt deſcribd; that is, theambient Air F F being hotter then any 

part of that matter within any circle, therefore the coldeſt part muſt 
neceſlarily be A, as being fartheſt remiov'd from the heat, all the 
intermediate ſpaces will be gradually diſcriminated by the continuall 
mixture of heat and cold, fo that it will be hotter at EE, then D D, in 
DD then- CC, in CC thenBB, andin BB then A. From which; a like 
_ refraction and condenſation will. follow ; and conſequently a leſſer or 
greater refraction, ſo that every included part will refra& more then the 
including, by which means the Rays, GKI, GK I, coming from a Starr, 
or ſome remote Objed, are ſo inflefted, that they will again concurr and 
' meet, in the point M. By the interpoſition therefore of this deſcending 
vapour the viſible body of the Star, or other Objed, is very much aug- 
mented, asby the former it was diminiſhed. 

From the quick conſecutions of theſe two,one after another, between 
the Obje& and your eye,cauſed by their motion upwards or downwards, 
proceeding'from their levity or gravity, or to the right or left, proceed- 
ing from the wind, a Starr may appear, now bigger, now leſs, then really 
it would otherwiſe without them and this 1s that property of a Starr, 
which is commonly call'd twinkling, or ſcintillation. 


The reaſon why aStar will now appear of one colour,now of another, 
which for the moſt part happens when 'tis-neer the Horizon, may very 
eafily be deduc'd from its appearing now in the middle of the vapour; 
other whiles neer the'edge; for if you look againſt the body of a Starr 
with a Teleſcope that has a pretty \deep Convex Eye-glals, and fo order it, 
that theStar may appear ſometimes in one place,and ſometimes in another 
of it;you' may perceive thisor that particular colour to be predominant 
in the apparent Figure of the Starr, according asit is more or leſs remote 

from the middle of the LZezs. This I had here further explain, but that 
it does more properly belong to another place. "2 
- Tſhall therefore onely add ſome few Quzries, which the conſideration 
of theſe particulars hinted, and fo finiſh this Sefton. © (ELIE; 
-* And the fir{tI ſhall propound is, Whether there ray not be made atf 
artificial tranſparent body of 'an exact Globular Figure that ſhall ſo 


infle& or refraQ all the Rays, that,coming from one point, fall upon any 
Hemiſphere of itz that every one of them may meet on the 'oppotte fide, 


and croſs one another exadtly in a point; and thatit may do the like alſo 

with all the Rays that, coming from a lateral point, fall upon ahy other 

Hemiſphere; for if ſo, there were to be hoped a perfection of Dioptricks; 
1. 
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-and a tranſmigration into heaven, even whilſt we remain here upon earth 


in the fleſh, and a deſcending or penetrating into'the center and inner- 
moſtreceſles of the earth, and all earthly bodies; nay, it would open not 
onely a cranney, buta large window (as I may fo ſpeak) into the Shop of 
Nature, whereby we might be enabled to ſee both the tools and opera- 
tors, and the very manner of the operation it ſelf of Nature ; this, could 
it be effeCted, would as farr ſurpaſs all other kind of perſpeQtives as the 
vaſt extent of Heaven does the {mall point of the Earth, which diſtance 
it would immediately remove, and unite them, as'twere, into onezat leaſt; 


that there ſhould appear no more diſtance between them then the length 


of the Tube, into the ends of which theſe Glaſſes ſhould be n ſerted: 
Now, whether this may not be effected with parcels of Glaſs of ſeveral 
denſities, I haye ſometimes proceeded ſo farr as to doubt (though in 
truth, as to the general, 1 have wholly deſpair'd of it) for I haveoften 


. obſery'd in Optical Glaſſes a very great variety of the parts, which are 


commonly called Veins; nay, ſome of them round enough (for they are 
for the moſt part, drawn out into ſtrings) to conſtitute a kind of lex. 

This I ſhould further proceed to ope, had any one. been ſo in- 
quiſitive as to have found out the way of making any tranſparent-body, 
either more denſe or more rare; for then it might be poſſible to compoſe 
a Globule that ſhould be more denſe in the middle of it, then in any 
other-part, and to compoſe the whole bulk, ſo as that there ſhould be a 
continual gradual tranſition from one degree of denſity to another ; ſuch 
as ſhould be found requiſite for the deſired infleion of the tranſmigra- 
ting Rays; but of this enough at preſent, becauſe I may ſay-more of it 
when I ſer down my own Trials concerning the melioration of Dzoptricks, 
where ſhall enumerate with how many ſeveral ſubſtances I have made 
both Aficroſcopes, and Teleſcopes, and by what and how many, ways : Let. 
ſuch as have leiſure and opportunity farther conſider it. 

'The next Query ſhall be, whether by the ſame colle&ion of a more 
denſe body then the other, or at leaſt, of the denſer part of the other, 
there might not be imagin'd a reaſon of the apparition of ſome new fix'd 
Stars, as thoſe in the Swan, Caſſzope's Charr, . Serpentariws, . Piſcis , Ce- 
AMES | 
Thirdly, Whether it be poſſible to define the height of the Atmoſphere 
from this infleCion of the Rays, or from the Quickſilver Experiment of 
the rarifation or extenſion of the! Air: . Fc 

Fourthly, Whether the diſparity between the upper and under Air be 
not ſometimes ſo great, as to make a reflecting ſuperficies; I have had ſe- 
veral Obſervations which ſeem to have proceeded from ſome ſuch cauſe, 
but it would be too. long to; relate, and examine them. An Experiment, 
alſo ſomewhat analogous to this, I have made with Salt-water arid Freſh, 
Which two liquors,in moſt Poſitions,ſeem'd: the ſame, and not to be ſepa- 


rated by any determinate ſuperficies, which ſeparating ſurface yet in' ſome 


ther Poſitions did plainly appear. 
And if fo, Whether the reaſon of the; equal bounding or terminus of 
the under parts of the clouds may not proceed fromthiscauſe ; whommer; 
| | 2 Rs | ſecondly, 
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fecondly, the Reaſon of the apparition of taany Suns may not be found 
out, by conſidering how the Rays of the Sun may ſo bereflected, as to 
deſcribe a pretty true Image of the body,as we find them fromany regus 


lar Superficies. Whether alſo this may not be found to cauſeithe appa- 


rition of ſore of thoſe Parel/zz, or counterfeit Suns, which appear colou- 
red,by refratting the Rays fo, asto make the body of the Sun appear in 
quireanother place then really it is But of this more elſewhere: | 

_$.. Whether the Ph2omena of the Clouds may not be made outby 
this diverſity of denfity in the upper and under parts of the Air, by 
ſuppoſing the Air above them to be much lighter then they themſelves 
are, and they rhemiſclyes to be yet lighter then that which is ſubjacent 
torhem, many of them ſeeming ro be the ſfarne ſubſtance with the Cob- 
webs that fly in the Air after a Fog. 7 TEE 

Now that ſuch a conſtitution of the Air and Clouds, if ſuch thete be, 
may be ſufficient to perfortn this effect, may be confirtti'd by this Expe- 
rimene. | 

| Makeas ſtrong a Solution of Salt as you ate able, then filling a Glaſ 
of ſore depth half full with ic, fill the other half with freſh Water, and 
Oye alittle Glaks-bubble, ſo as that it may ſink pretty - quick in freſh 
hk which take and put into the aforelaid Glaſs, and you ſhall find 
it to fink till it comes towards the middle, where it will remain fixt, 
without moving either upwardsor downwards, And by a ſecond Ex- 
periment, of poiling ſuch a bubble in water, whoſe upper part is warmer, 
and conſequently lighter, then the under, which' is colder and heavier ; 
the manner of which follows in this next Quzry, which'is,” 

6. Whether the rarifaction and condenſation of Water be hot niade 
after the ſame manner, as thoſe effeQs are produc'd in_the Air by heat ; 
for I once pois'd a feal'd up Glaſs-bubble fo exaGtly, that never fo ſtall 
an addition would make it fink, and as {mall a detraCtion make it ſwim, 

which ſuffering to reſt in that Veſſel of Warer for ſome time ; falwayes 
 founditabout noon to beat the bottom of the Water, and at night, and 
in the morning, at the top : Imagining this to proceed from the Rari- 
faction of the Water, causd by the heat , I madetryal, and fotind moſt 
. true; for I was able at any time, either to depreſs, or raiſe it, by heat 
and cold for if I let the +7: fd for ſortie time in cold"yater,-I 
could eafily raiſe the Bubble from the bottom, whither I had a little a- 
fore derruded it, by putring the ſame Pipe into warm Water: And this 
way have been able, for a very conſiderable time, to keep a Bubble {6 
poysdin the Water, as that it ſhould temain in the riddle, arid neither 
ſink, nor ſivim : For ogy heating the upper part of the Pipe with a 
Candle;'Coal, orhot Iron, till I perceived the Bubble begin to deſcend, 
then forbearing, Thaye obſerved it to deſcend to ſuch or ſuch a ſtatlon, 
and there toremain ſuſpended for ſome hours, till che heat by degree 
were quite vaniſhed , when it wonld again aſcend to its former place. 
This I have alſo often obſerved naturally perforthed by the hrat'ok the 
Air, which beingable to rarife the upper parts of the Water footer 
theh the lower , by reafon of der conta&, the heat of oy 
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' tain muſt the Parallax be,w 
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has ſomttimes ſo ſlowly increaſed, that I have obſerved the Bubble to be 


- a \ - 


viſual Ray; that is made-by its paſling obliquely / rhemugh ſo differingly 


»> —,* " 


8., Whether this Inflection of the 


poſed diſtances of the. Planets, which ſeem to have a very great: depen- 


- dence upon the Hypothetical refraction or inflefion of the Air, and that 


refraction 'upon . the hypothetical height and denſity. of the, Air:-For 
ſince..( as I. 6k ) Thave here ſhewn the Air to. be quite otherwile then 
has been hithertoſuppos'd, by manifeſting it to/be,. both of a vaſt , at 
leaſt an uncertain, height, and of an unconſtant and irregular, denkity ; 
It muſt neceſlarily follow, that its infletion muſt beoxeod ecoontiigh: 
And therefore 'we. may, hence learn, upon what ſure grounds all the A- 
Rronomers hithertp have, built, who haye calculated the diſtance of. the 
Planets from their Horizontal Parallax; for fince theRefraftion and P4- 
rallax,arelo nearly ally'd, that the one cannot þe known without the 
coere pgally by any wayes that haye been yet attempted, how uncer- 
tain muſt the Parallax be,whenthe RefraGtion isuoknown? And how cali 
151t for Aſtronomersto aflign what diſtance they pleaſe to the Planets,and 
defend them,when hey have cha curlous #lterfae as thx of Rehrath 
I 


nh. 


on, wherein a very little variation will allow them liberty enough to place 


« 
wy 


the Celeſtial Bodies at what diſtance they pleaſe. 
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If therefore we would come to any certainty in this, point; we rijuſt go 
other wayesto work 3 and asI have here examined the height and retra- 
Ccrive property of the Air by other wayes then are uſual, fo.muſt we 
find the Parallax of the Planets by wayes not yet pratiſed and to this 
end, I cannot imagine any.better way, thenthe Obſervations of them by 
two.perſons at very far diſtant parts of the Earth, that lye as neer.as may 
beunder the ſame Meridian, or Degree*of longitude , but differing as 
muchin latitude, as there can be places conveniently found : Theſe two 


perlons, at certain appointed times, ſhould ( asnear as could be) both 


at the ſame time, obſerve the way of the Mor,. Mars, Venus, Jupiter, 
and Satur#, amongſt the fixt Stars, with a good large Teleſcope, and ma- 


king little Iconiſmes, or pictures, of, the ſmall fixed Stars, that appear to 


each of themto lye in or near the way of the Center of the Planet, and 
the, exact meaſure of the apparent Diameter; from the comparing of 
ſuch Obſervaticns together, we might certainly know the true diſtance, 
or Parallax, of the Planet. . And having any one true Parallax of theſe 
Planets, we might very calily haye the other by their apparent Diame- 
ters, which the Teleſcope likewiſe affords us very accurately. And thence 
their motions might be much better known, and. their Theories more ex- 
aCtly regulated. And for this purpoſe I know not.any one place more 
cenyenicnrfor ſuch an Obſervation to be made in, then in the Iſland of 
St. Helena, upoh the Coaſt of Africk, which.lyes about lixteen degrees 
tv the Southwards of the Line, and is very near, according to the Jateſt 
Geographical vu th in the ſame Meridian with: Fordop.; for though 
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thei tray ſottictimes thake their Obſervations togethet, Atid that from 


arr we'ttiay be the better aſſured of what eerralhty and 


vitig obſerved well the apparent Diameter of it at that time wit 


exatief ſack kind of Obſervations ate like to prove. And becauſe ma- 
ty of the Stats which may happen to come withit! the evftipaſs of ſuch 
an Z:0+:ſe2, or Map, thay be ſuch as are only viſible through a g60d 721e- 


ſeoje, whoſe Poſitions pethaps have hot been noted, nor their lonpitudes, 


or latitudes, any whete remarked; therefore cach Obſervator ſhould in- 
deavour to mfert ſorhe fixt Star,whoſe + pt and latitude, is kriowh ; 
of with his Teleſcope he ſhall find the Poſition of ſortie notable feleſerpiral 
Star, Inſerted in his Map, to fome known fixt Star, whoſe place itt the Zo- 
diach is well defin'd. ho RO RIONS CF TAITE Tf 
Havitis by this means found the true diſtance of the Moon ; and web 
ry 
Feleſcope, 1t is cafie enough, by one ſingle Obſervation of the ap Font 
Diatherer of the Moon with a good Glak, to determine het diſtances 
itt any othet part of her 076i, or Dragop, and Cy, ſorne few 
Obſetvations will tell us, whether ſhe be mov'd in an FUipfs, Cwhich, by 
the way, may alſo be foukd, even now, though I think we ate yet igno« 
rarit of her true diſtance) atd next (which without ſuch Obſervati« 


tis, Ithink, weſhall not be ſure of ) we may know exadtly the bignels of 
that Ef, bf Circle, and het true veldtity in each part, and thereby be 


fiitch the better inabled tb firid ont the true cauſe of all her Motions, 
And though, even now alſo, we may, by ſuch Obſervarions in one ſtati- 
Ott, as hete at Zoydo#, oblerve the apparext Diameter and motion of the 
Moon in her Dragov, and cotiſequettly be inabled to make. a better 
pheſs at the Species or kind of Curve, in which ſheis mov'd, that is, 
whethet it be ſphzrical, or e/þtical, or neither, and with what propor- 
tional velocities ſhe is carried in that Curve; yet till her true Paralax 
be known, we catitivt determine either. -Foke 
Next, for the trut diſtance of the Sun, the beſt ved will be, by aceu- 
rate Obſervations, rade in both theſe forementione d ſtations; of ſome 
convenient Eclipſe of the Sun , many of which may ſo happen, as to be 
ſeen by both; for the Pryumbra of the Moon may, if ſhe befixty Semi- 
diatnerers diſtant from the Earth, and the Sun above ſeven thouſand, exs 
tend to about Evenity degrees on the Earth , and conftquently be ſeen 
by Obſrvators as far diſtant as Lo»do#, and St. Helera, which art tot 
full ſixty nine degrees diſtant. And rhis would much more accurately, 
then any way that has been yet uſed; determine the Parallax , and dis 
ſtance, bf the Sun; for asfor the Horizonal Parallax I have vltead 
ſhewn it ſufficrently uncercaln ;; nor is the Way of finding it by che £dlip 
of the Moon any other then hypothetical 3 and that by the difference of 
the truxatd apparent quadrarure of the is leſs tot uncertain, wits 
kk theit Deduttions from it, whohave made uſe of it ; for Yedebe puts 
that difftence to be bur ''. 20*, whehce he dediices a valt diſtance of 
he Sun, vt have before fhewn. Z1zciolottakes it full 307. 00. bur Rei 
nolawt, and Kircher, to els gy tees JR And no wonder, for if 
we examine the then, we ſhall fipd rafo- 


& ſo complicated with uncertain+ 
| Firſt, 
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Firſt, From the irregular ſurface of the Moon, and from ſeveral Paral- 
laxes, that unleſs the Dichotomy happen in the Nonageſimws of the Eclip- 
tick, and that in the Meridian, Sr. all which happen ſo very ſeldom, 
that it is almoſt impoſſible to make them otherwiſe then uncertainly. 
Beſides, we are not yet certain, but that there may be ſorniewhat about 
the Moon azalogws to the Air about the Earth, which niay cauſe a refra- 
Ction of the light of the Sun, and conſequently make a great difference 
in the apparent dichotomy of the Moon. Their way indeed is very. 


rational and ingenious 3 and ſuch asis muchto be prefert'd before the 


way by the Horizontal Parallax, could all the uncertainties be remov'd, 
and were the true diſtance of the Moon known.” 

But becauſe we find by the Experiments of Yerdiline, Reinoldus, &c. 
- that Obſervations of this kind are very uncertain alſo : It were to be 
wiſht, that fuch kind of Obſervations, made at two very diſtant ſtati- 
ons, were promoted. And itis ſo much the more deſirable, becauſe, from 
what I have now ſhewn of the nature of the Air, it is evident, that the 
refraction may be very much greater then all the Aſtronomers hitherto 
have imagined it : And conſequently, that the diſtance of the Moon, and 
other Planets, may be much Teſte then what they have hitherto made 
It. | 

For firſt, this Infletion, I have here propounded, will allow the ſha- 
dow of the Earth to be much ſhorter then it canbe made by the other 
Hypotheſis of refraction, and. conſequently, the Moon will not ſuffer an 
Eclipſe, unleſs it comes very much nearer the Earth then the Aſtronomers 
' hitherto have ſuppoſed it. . 

Secondly, There will not in this Hypotheſes be any other ſhadow of the 
Earth, ſuch as Kepler ſuppoſes, and calls the Pexumbra, whichis the ſha- 
dow of the refraCting Atmoſphere ; for the bending of the Rays being al- 
together caus'd by Irfle@ion, as I have already thewn , all that part 
which 1s aſcribed by Kepler, and others after him, to the Pexumbra, or 
dark part, which is without the #bra terre, does clear vaniſh; for in 


this Hypotheſis there is no refraCting ſurface of the Air, and conſequently 


there can beno ſhadows, ſuch as appear inthe ninth Figure of the 37. 
Scheme, where let ABCD repreſent the Earth, and EFGH' the 4t- 
moſphere,which according to Keplers ſuppoſition;is like a Sphare of Water 
terminated with an exact ſurface EF GH, letthe lines MF, LB, ID, 
K H, repreſent the Rays of the Sun; *tis manifeſt; that all the Rayes be- 
tween L B, and I D, will be reflected by the ſurface of the Earth 
BAD, and conſequently, the conical ſpace BOD 'would be dark and 
obſcures' but, ſay the followers of Kepler,” the Rays between MF, and 
LB,-and between I D, !and K H, falling on ' the 4t-roſphere , are re- 
fratted, bothat their ingreſs and egreſs out of the Atmoſphere, nearer to< 
wards the Axis of the ſpzrical ſhadow CO, and coma, inlighters 
a great part of that former dark Cone, and ſhorten, and contract, its top 
' toN. And becauſe of this Reflection of theſe Rays, fay they, there is 
ſaperinduc'd another ſhell of a dark Cone F P H, whoſe ApexP is yet 
further diſtant from the Earth : By this Pexumbra, ſay they, the Moon 

is 
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is Edipſed, for 'it alwayes paſſes between the lines 1 2, and 


: Towhich Ifay, That if the Air be ſuch; asI have newly ſhewn it to 
| be, and conſequently cauſe fuchan inflefion of the Rays that fall into 

it, thoſe dark Pexwmbra's FYZQ, HXVT, andORPS.; willall va- 
niſh. For if we ſuppoſe the Air indefinitely extended, and to be no 
where bounded with a determinate refraCting ſurface, as I have ſhewn 
it uncapable of having, from the nature of it; it will follow, that the 
Moon will no where be totally obſcured, but when it 1s below the Apex 
| N, of the dark blunt Cone of the Earth's ſhadow:Now,from the ſuppoſi- 

tion, that the Sun is diſtant about ſeven thouſand Diameters, the point 
N, according to calculation, being not above twenty five terreſtrial Se- 
midiameters from the Center of the Earth: 'It follows, that whenſoever 
the Moon eclipſed is totally darkned, without affording any kind of 
light, it muſt be within twenty five Semidiameters of the Earth, and con- 
ſequently much lower then any Aſtronomers have hitherto put it. 

This will ſeem mach more conſonant to the reſt of the ſecundary Pla- 
nets 3 for the higheſt of J=piter's Moons is between twenty and thirty 
Jovial Semidiameters diſtant from the Center of Jupiter; and the Moons 
of Saturn much about the ſame number of Saturnmial Semidiameters from 
the Center of that Planet.  - © | 
. ..Buttheſe are but conjectures alſo,and muſt be determin'd by fuch kind 
of Obſervatioris asT have newly mention'd. le) 

Nor will it be difficult, by this Hypothefss, toſalve all the appearances 
of Eclipſes of the Moon, for in this Hypotheſes alſo, there will be,on each 
fide of the ſhadow of the Earth, a Pexumbra, not caus'd by the Refracti- 
onof the Air, as in the Hypotheſes of Kepler ; but by the faint inlight- 
ning of it by the Sun ; For if, inthe fixth Figure,we ſuppoſe ESQ, and 
GSR,to be the Rays that terminate the edow from either fide of the 
Earth 3 E $Q coming from the'upper limb of the Sun, and G SR from 
the under 3. it will follow, that the ſhadow of the Earth, within thoſe 
Rays, that is, the Cone GSE, will be totally dark. But the penny 
not a point, 'but a large rea of light, there will be a ſecondary dar 
Cone of ſhadow EP G, which will be caus'd by the earth's hindring 
part of the Rays of the Sun from falling onthe parts G PR, andEP Q. 
of. which halved ſhadow, or Pexumbra, that part wHl: appear brighteſt 
which lyesneareſt the terminatingRayes G P, andEP, and thoſe.dar- 
ker that lye neareſt 'to' G'S, and ES: whentherefore the Moon ap- 
work quitedark in the rhiddle of the Eclipſe ſhe muſt be below S,thar 1s, 
detween $ and F; when ſhe appears lighter near the middle'of the 
Eclipſe, ſhe muſt paſs ſome where between R'Q- and'S; and when ſhe 
why bght through the whole Eclypſe, ſhe muſt 'paſs between. RQ., 
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pretty 
very he diſcover ſeventy cight , Plopeg inthe order {lon Are rang! 
in the Figure, and of as many WP ering Magnitudes as the 4 ſterichs 


wherewith they are Marked, do ſpecifie ; there being no leſs Ft four: 
teen ſeveral Magnitudes of thoſe Stars, which are compris'd within the 
draught, the 2” hn whereof is not accounted greater Oe of the 
third Magnitude ; that acgount 15 19.1t 1t be com- 
pared with other Stars Ee third Mode Eoally by the help of 
a Teleſcope ; for then by it may be perceiv'd, that its ſplendor, to the na- 
ked eye, may be fomewhat augmented by: the _ hetle Skarghamedi. 
ately aboveir, which are near adjoyhing te. it, The Tokiſcope: ooo d [cg. 
oy cat vajiety, eveninthe bigneſs of 8 comment rp rogkon yy 
t, ſecond, third, fourth, fifth, and-fixth _—_— ſhoy 

theybe iftinguiſh 'd theroby, thoſeſts Magnithdes would, .g arleaſt, af: 
ford no tefs then. thrice that 'pumher of Magrazades, plainly'@ngugh di- 

ftinguiſhable by their! ude, and ; {@thata goodiwelve 


foot Glab would afford 1 noeb then twenty five leveral Magnlrudes, 
Nor are theſe all, bix a longer Glaſs does yer f , both rave nicely 

iſh'the Me copper Ki, alrcad my tad;: and alſo difceyer [c+ 
yeral other of final! I&-by the twelve foot 


Olaf? Vl hayaTbocis iowbLegond Ea fborGlaf, 9 difto» 
yor many moreB8tary in the Fhiades then ars here delineated,] and thoſe 
<A. or arid (are #hen-any of thoſe ſpatgof the 


ob livers other placesof 
this Here bs, gg rac: Sky ature ww Latx aptito think; that with 

img: TE {marry would:bear d bigger _ tharowjghs! be 
de he hey 


ullesof'other fall mow 1 100 — hgh 4 
edapted isthe Glaſs (>v0rtwry 


| of finall Stars, the apers 
| berter pr /thoby = dacs phe 3s 

0» pomp ns ariig,: yet Bays 

_ ve near to: one:point; it 065 make many of hoſe radjant paiots.cop(pi- 


© dt hogs, uniting me 
cuousg 


| cuous, which, by putting on a leſs aperture, may be found to vaniſh ; 
and therefore; both for-the diſcovery of the fixt Star, and for finding the 
Satellites of Jupiter, before it be out of the day, or twilight, 1 alwayes 
leave the ObjeQz laſs as.clear without an y aperture as I can and haye 
reby been-able*ts diſcover'the ABR Bhong while before Wes 
 abletodiſcern them, when the ſmaller apertures were put on 3am at 0- 
ther times, to ſee multitudes of other {maller Stars, which a ſmaſler aper- 


ture makes to, dia 


ous Monficur Higens van Zulichem has diſcovered only three littleStat: 
in a cluſter, Thave with a thirty fix foot Glaſs, Spout: any _—y (the 
breadth of the Glaſ being abourſome three inches and a half )diſcoverd 
five, and the twinkling of divers others' up! and down indivr partsof 
that ſmall milky i'r % 

So that 'tis not unhk , but that the meliorating of Teleſcopes will af | 
ford asgreat a variety 5 new Diſcoveriesin the = Ao as better 247- 
| + oY would among {mall terreſtrial Bodies, and both” would give us 

ite Bu, more and more to > admire the onini ipotence” of the Crea- 
tor. | 


; I have »dded one ſmall Shicjayew: of the 
'the ov by deſcribing a ſmall ſpot of oat 
th by the Excellent Hevelius, Edealled Mons 
nk ſomewh: Was ly;being rather a vale)and - 
Fipur Sethe Scheme; and alſo by the Learn'd 
pe | ind deſcribesit by-the-Figure'Y, yet 


how farſhore both of apr thetruth, WAY bi ae -<4 


ceiy'd by the draught,” 
(which Idrew-bya laſs, 
Moon was half inlightne ) Cie much: better 


hinſeli _ a comin cine 
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Tees: for inall often thelightofh i Lena 
refleion theathembre baron go: the incomip 
a muchfainter/ then. divers :othertr; | 
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Vegetables axalogui to our Graſs, Shrubs, and Trees 3 antd:moſt of : theſe 

compaſiing wer Tet eh NE ſo _ vegetable Coat; as we 
may obſeryethe Hills with us tq be, fuch as the ſhort Sheep ipalture which 
overs the Hills of Salisbury Plains. oh Hr / " 


 Upand down in ſeveral parts of this place- heredeſcrib'd. (asthere 
wn \multitudes-inother places.all over the xfrface of the;:Moon) m 
' perceived :ſeyeral kinds of -pits; which are ſhap'd almoſt like a dif; 
ſome bigger, ſome leſs, ſome ſhallower, ſome deeper, that 1s, they ſcert 
to be a hollow Hemiſphere, incompaſſed with azound riſing bank, as-if 
the ſubſtance in, the middle had heen digg'd:up,i and thrown on either 
fide... Theſe ſeem. to-me to haye been the. effefts of: ſome motions withiri 
the body of the Moon, azalegns 'to; our Earthquakes, by the eruption 
of. which, as it has thrown up a brim, or.ridge;round about, higher then 
the Ambient ſurface of the Moon, ſo has it left a hole, or depreſſion, in 
the middle, proportionably lower,z divers places reſembling ſome of 
theſe, I have oblerv'd here in Exglard, 'on the tops of ſome Hills; which 
might have been caus'd by ſome Earthqutke in the younger dayes of the 
world. But that which does moſt incline me to this belief, is, firſt, the 
generality and diverſity of the Magnitude of theſe pits all over the bo- 
dy of the Moon. Next, the two experimental wayes, by which I have 
made a repreſentation of them. -. + Yes 5 
The firſt was-withia very ſoft and well temper'd mixture of Tobacco- 
pipe clay and Water, into which,-if I let fall any heavy body, as a Bul- 
let, it would throw up the mixture round the place, which for a while 
would make a repreſentation,'not unlike theſe of the Moon; but con- 
fidering the ſtate and condition of the Moon, there ſeems not. any proba- 
bility to imagine, that.it ſhould proceed from any:cauſe axalogys to this ; 
for it would be difficult to imagine whence thoſe bodies ſhould come 5 
and next, how the ſubſtance of-the Moon ſhould be fo ſoft; but if a 
| Bubble be blown under the ſurface of it, and {uffer'd to rife, and break ; 
or if a Bullet, or other body, funk in it, be pull'd out from it, theſe de- 
parting bodies leave an impreflion on the ſurface of the mixture; exadtly 
like theſe of the Moon, fave that theſe alſo quickly ſubſide and vaniſh. 
But the ſecond, and moſt notable, repreſentation was, what L obſerv'd 
in a pot of boyling Alabaſter, for there that powder being by the erupti- 
on-of vapoursredue'd toa kind of Huid confiſtence, if, whilſt it boyls, it 
be gently remoy'd beſides the fire , the Alabaſter preſently ceaſing to 
boyl; the whole ſurface, eſpecially that where ſome of thie laſt Bubbles 
haveriſen, will appear all over.covered with ſmall pits,  exaCtly ſhap'd 
like theſe of the Moon, and by holding a lighted Candle in a large dark 
Room, indiyers poſitions to this ſurface, you may exactly repreſent all 
the Phenomene of theſe pitsin the Moon, according us they are.more or 
leſs inlightned byithe Sun. "I aidoon DS ui = va. 
\ And that there; may have been, in the Moon ſome ſuch. motion as 
this, which may: haye made theſe pits, will ſeem the more probable, 
if we ſuppoſe it like/our Earth, for the Earthquakes here with us ſeem 


* 


to proceed from ſome. ſuch cauſe, as 9K, boyling of the pot of Ala»: 


aſter; 


243 


| MrcrwoockAaP Hi 
buſter 4) there ſeeming)t6 be generatedin; the Earth. fiom foate fubrey- 
zameous firs} hezry groat quantity of vapoms; that is; oF eapan- 


finding a-'paſiage rhrodgh:the 
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rying's great part of the 


of which-they break ; bur mOIt *Pay tar arr ther 
Mou | .and when they>break' from under 'the- Sea; divers tines, 
ountiinous> Iflhods'y this-ſeems confirmd by the'Yukers im foveral 
places of the Earth; the inouths of which, forthe moſt part, are incom- 
paſſed witha Hill of aconfiderable heipht, and the'tops of thoſe Hills, 
or Mountains,/ are ufially ſhapRt very much like theſe” pits, or diſhes, 'of 
the Moon -' Inftancesof this 'we have tm the deſcriptions of Xian $+ 
ctly, -of Hecla im Teelhand; of Temerif m the Canaries, 'of the ſeveral Fa/- 
cansin New+8pain, deictibd:by Gage, and moreefpecially inthe erupti- 
on of late years in one of the Cazary I{lands.' Tnall of which there is-nor 
_ onlya confiderable high'Hitt raifed about the mouth'of the Yulcar , but, 
like the ſpots of the Moon,' the top of thoſe Hills are/like adifh,'or ba+ 
fon. /' And indeed, if one attentivelyiconfider- the nature of the thing, 
one may find ſufficient reaſon to judge, 'that it cannot be otherwiſe 3/ for 
thele eruptions, whether of 'fire,' or ſmoak.,' alwayesrayfing great quan- 
tittes of Earth before>them;'muſt neceffarily, bythe fall of thoſe parts 
on either fide, raiſe 'very:tonfiderable heaps. tt 
. Now, both from the figures of ' them, -and from ſeveral other: cir- 
cutnitances; theſe ' pits in''the+ Moon” ſeem to | have | been. generated 
much after the- ſame manner that 'the holes inAlabaſter, and the Yu 
_ cans of the Earth are made. /-For firſt,” it is.not 'improbable, buc'that 
the ſubſtance! of the Moon (may be''very much like'thatof ow-Earth, 
that is, may conliſt of attearthy, ſandy, or rocky ſubſtance, 'in ſeveral of 
ts ſuperficial parts, which pats being apitated, undermin'd, or :heav'd 
up, . by-eruptions. of vapours, - may naturally be-thrown into thetame 
kind of figured holes;: 26 thelhnall duſt; or powder of Alabaſter.-*'Next, 
it is not:iimprobable, but that'there maybe generated, within the body 
of the Moon,» divers fuch 'kind of" internal fires and; heats, as may pro: 
duce ſuch Exhalations; for fince we can'ptainly enough diſcover-with a 
Teleſcope; that 'there are' multitudes'of fach k id 'of eruptions inthe 
body of ithe un it ſelf;\ which: is accounted the moſt'noble Mtherial' ho+ 
dy » certainly we need not be much ſcandaliz'd at ſuch kind of altera- 
tions, 'or:corruptions, it the body of this lower" and lefs confiderable 
- Part of the univerſe; che Moon, which +s only ſecundary; or attendant, 
on the bigger, and moreconfiderable bady'of theEanth./! Thindlyz"'tis 
not unlikely, -but that ſuppoſing ſucha ſandy or mouldring ſubſtance » 
eTDFI%2 | "a a8 | e 
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ſhould be a gravitating, or attracting principle in the body of the Moon, 
it would us, that part to fall,, or be moy d out of its viſible; poſture, 
Next, the ſhape and poſition of the parts is ſuch, that they all ſeem put 
into thoſe very ſhapes they are in by a gravitating power - For firſt,there 
are but very few clifts, or very ſteep declivities in the aſcent of theſe 
Mountains; for beſides thoſe Mountains, which are by Hevelins call'd the 


/ 4 ; | ” 


Apennine Mountains, and ſome other, which ſeem to border onthe Seas 


of the Moon, and thoſe only upon one fide, asis common alfoin thoſe 
Hills that are here on the Earth; there are very few that ſeemto have 
very ſteep aſcents, 'but, for the moſt_part, they are made very round, 
and much: reſemble the make \of the'Hills and {Mountains alſo of the 
Earth 5, this may be partly perceived by the Hills incompaſling this Vale, 
which I have here deſcrib'd ; and as on the Earth alſo, the middlemo(t 
of theſe Hills ſeems the higheſt, ſo is it obvious alſo, through a good Te- 
leſcope, in thoſe of the Moon ; the Vales alſo in many are much ſhap'd 
like thoſe of the Earth, and Iam apt to think, that could we look upon 
the Earth from the Moon, with a good Teleſcope, we might eafily enough 
_ perceive its ſurface to be very much like that of the Moon. 


Now whereas in this ſmall draught, (as there would be multitudes if 


the whole Moon were drawn after this manner) there are feveral little 


- does not depend. upon the di 
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5 Ebullitiors, or Diſhes evenintheNalcsthemſclves,and i in-the meompaſ- 


I allo; this will, from this ſuppoſi Jon,; (ich have I ink, 
TS ar ryan be exceeding SES Ag XS 
> ſeveral ti wwe ighe- fi rtace of; Alal 


ag of, grayichth 
: the ſearch after the ceo 


ſome haye ſomewhat inconſiderately (RA my affirmed i it to 5 for 
if the Moon has an attraCtive principle, whereby it, is, not only ſhap'd 
round, .but. does firmly. contain. and hold all its parts united,; chore h 
many, of them ſeem as Poke asthe ;fand-on the Earth, and that the' Moon 


isnot WPF 7d about its Center; then certainly the curbination cannot be 


Th Fo uſe; of. the attraQion .of the Earth ;' and therefore ſome other 
For rinciple. muſt be. thought. of, that will agree with all the ſecundary as 

aj 11 as, primary. Planets, ; - Bus this,.I confeſs, is but a probability, and 
nſtration, which (from, any Obſervation yet made), it ſeems. 

pork dly capable of;” though how ſuccesful future indeayours (promoted 
by the meliorating of Glaſſes, and obſerving particular circumſtances) 
may bein this, or any Ps kind, -Ipuſ be with patience experied. | 
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x . Obſervat. 1; Ofthe point of a Nee- | ſome | other Phenomena | antation'd 10 


dle;..: 
_ Deſcription of it « \ what other 
A Bodies have the ſharpeſs. points : 
of the ruggedneſs of poliſht Metal. A 
3 deſcription of a printed point. Of ve- 
ry ſmall writing, and the uſe of it for 
fecret intelligence <. the cauſe . of: the 
courſneſs of printed lines and points- 


4A | Obſerv.2. Of the Edge of a Razor. 


A deſeription of it < the cauſes of 
5 its rougbneſs © of the roughneſs of very 
well poliſht Optick Glaſſes. | 


Obſer.z. Of fine Lawn. 
| A deſcription of it - 4 ſilken Flax 


mention d,an attempt to explicate the 
6 Phanomena of it, witha conjetutre 
at the cauſe of the gloſs of Silk. * 


Obſery. 4.. Of Tabby. 


. 4 ſhort deſcription of it... 4A conje: 

7 Gare about Jo I Silk 3s:j0 
- ſuſceptible. of vivid colours « and why 
Flax and Hair. is not. Aconjetinre, 
that it may perhaps be-poſſuble to ſpin 

« kind of artificial Silk, out of ſome 
glutinous ſubſtance that may equalize 
natural Silk. oo 4 


. IL | , : 24 i 
3 + Obſeiy, 5. Of water'd Silks. 


The great #ndccurateneſs of artifi-. 

cial works.\'A deſeription of apiece of 

9 water d Silk 5"an Explication of the 
cauſe of thePhznomena © the way by 
which that operation*is.perform'd:« 


- 


DE ————— 


depending ox the ſame canſe;\ '; 
| ; | : g Th 


|. Oblerr.6..OfGla-Canes. 


\:The exreeding. ſmalneſs of ſame of © « 
theſe Bodies; + avs bog x vl 
lowneſs of theſe" ſmall pipes. was diſeo- 
ver d: ſeveral Phaxnomena of it men- 11 
tion'd. An attempt to explicate them - 


from the congruity and incongruity of 12 
Bodies : what thoſe proprieties.are. A 13 


hypothetical explication of fluidity: of 


| oh a 


congruitys illuſtrated with ſeveral Ex- 1 
periments:what effe®s may be aſcrib'd 17 
to theſe properties : an explication of, 18 
the roundne(F of the ſurface of finid 


into a ſmall bole of an heterogenious. 20 
body is. hindred: by incongruity;. a © 
multitude of:.Phxnomena explicable 21 
hereby. Several Queriesipropounded.;; 
I. Concerningthe propagation of light © - 
through differing mediums... 2. Cons 22 
cerning Gravity.  3..Cencerning the 
roundneſs.of the Sun, Moen, and-Pla+. 
nets... 4. Concerning theroundneſsof \ 
Fruits, Stones, and divers artifitial 
Bodies. His Highneſs Priqce Rupert's 23 
way of making Shot. Of the roundneſs 24, 


of Hail... . of the grain of Kettering. 


Stone,and of the Sparks of fire.5.C@#* 25 


| cerning_- ſpringineſ... and - tenacity, 


6. Concerning the original. of \Foun- 26. 
tains. ſeveral Hiſtories and; Exper: 


ments relating thereto. PuCaneetning 27. 
the. diſſolution. of. Badies.am Liquors. 
8. Concerning tbe univerſaſity of this, 2J 
Principle: what method as taken-in 
making and applying experiments. The 

wa explication 


the fluidity of the air,and ſeveral other 14. . 
 Phznomena of zt - of congruity © in1- þ ; 


Bodies : how the ingreſs of fluid bodies 19 
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NY f rarrfnp Fa the face of Liquors; e- 
30 veral Experiments wntian d to t 
.. _—_— bt to which the wa- 


the beig 
ter may - in juices rain 4 conje- 


—— that 


Oblery.7 Of Ola drops. «| 


33. 
. Sroeral f pxperipants made with 


2" fo#s other ral ad doe. 
Mon of the Drops themſelves c | 
rojeFyres ut the canſe of the: Phe. 
 homenaAdecvorred to be madle pro- 
36 HNEIEIAS «f lopaenSo and Enppe 
Peters. Experiment of the #xp 


nog ad rink 


ord in 
Ahab - "hey wang are 
213 to ſexs, -that gooey 


aol by bent. The manmev of makivg 
Wb: Ten lm Thmenrr 
39 
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Evpet: ments ts prover 


$6 p Neve 


, 


"EZ 


| lanes 55 ingquir d.into.. Avdn} 


on | bd (og all ras P.. colours with 

e | two. flit Plater of 
rs | blowine Glaſs 'ſo oo in the Lamp till 
I ©fihe 


4 Kg: 


ph by another Experiment made 2 
"$1th a BollowGlaſt ha : the reaſon of 4 
She flying afiurecder of the eg nul 
explicated : that 'tis probable theſe bs- 
| dies may have many flaws, thangh 
viſible,and why : 5 Io a gradia = 
| ing and _ does put the parts of 44 
, and other hardaed hadigs 
7xto a {oajer texture. | | 


- Obſerv. 8. Of Fiery Sparks. 


\\The occaſion and manimey of mas 


king this Experiment « divers Obſer- 


vations ſet down in order to the fad- ©? 


ing out the reaſons . + ſome conjetFnres 


concerning it, which are endeauonred 

to brexpheated axd confirm'd by ſe- 
veral Experiments and Reafont t the 46 
Hypotheſis a Httl - exphcas *©- 
ted. Same Obſervations 'about the 47 
Globular Figure < and#l an Experiment 
of reducing the filings bin Tin or 7 Lead 
to txatty round Globules. 


| Obſery, 9. of F antaſtcal Colours 


The texture of Muſcovy « Glaff; its 
Figures:what othir Bodies are he ite 
that it exhibits ſeveral ww, and 
how:ſever al.Ohſervetions an Experi- 
mexts about thoſe colonts © thereaſon 
why on this occaſion the nature of co» 47 


40 


Glaſs, Fhirdly, by 


SI 


Jame efled. Fourtbp,by 
jorg_the ovith .Babbles of: dj- 
yons t EC 
of the colours on neue Steel, 


xtoyoes | where by the 04y the cyſer, of the 52 


har aning 


MBE - 


erideavour ditobe ſhewn and explica- 

| Fed by ſeveral Reaſons and Experi- 

ments : the reaſon of the: colours on 

52 Lead, Braſs, Copper, Silver, &c. other 

Inſtances of ſuch colour d bodies in | 
animal ſubſtances + ſeveral other di- 
ſtimguiſing Obſervations. Des Cartes 

54 Hypothe 1s of Colours examin' d. An ' 


Hypotheſis for the explication of | 


light by motion , indeavonred tobe 
explicated and aetermined by ſeve- 
55 ral Reaſons and Experiments © three 
diſtinguiſhing Properties of the moti- | 
56 072 of light. The diſtinguiſhing Proper- 
ties of a traſparent Medium | that 
there ſeems to be no Experiment that 
proves the Inſtantaneous motion of 
7 light ] the manner of the propagati- 
01 of light throneh them. Of the ho- 
mogeniety avd heterogeniety of 
tranſparent Mediums , and what ef- 
fe&s they cauſe on the Rayes of light, 
explicat ed by a Figure: an Exami- 
53 nation of the refration of the Rays 
by a plain Surface , which cauſes Co- 
lours. An Examination of the like ef- 
fetFs produced by a ſpherical Surface : 
the uſe that may be made of theſe Ex- 
periments , for the examination of 
ſeveral Hypotheſes of Colours. Des | 
60 Cartes Hypothelis examin'd. Some 


"oY Difficulties taken notice of 12 it. What 
ſeems we likely to be the cauſe of co- 
lonr + that propriety is indeauoured 
92 t0 be ſhewn 142 4 Glaſs ball: that the 
refletion is not neceſſary to produce 
63 Colonrs nor a double refraGtion : the 
Hypotheſis further examined,both in 
64. the pellucid Medium and iz the Eye. 
The definitions of Colours;and a fur- 
65 ther explication and examination uf 
66 the Proprieties of laminated Bodies ; 
67 by what means they conduce to the 
produion of Colours. 


Obſerv. 10. Of Metalline Colours, 
68 That all Colonrs ſeem to be cans'd by 


$7 haydning and tempering of Steel, | refra@ion. An Hypotheſis conſonant 


** ks » % 


are recited : how Colours become in- 75 
capable of diluting , explicated .by a 
Similitude. An Inſtrument, by which 7 4 
one and the ſame coloured Liquor at 
once exhibited all the degrees of co- 
lours between the paleſt yellow and 
deepeſt red : #4 likewiſe another that 
exhibited all varieties of blues : ſe- 
veral Experiments try d with theſe | 
Boxes. An ObjeFion drawn from the'75 
nature of Painters colours anſwered: 
that diluting and whitening a colour 
are different operations ; as are 
deepening and blackening : why ſome 
may be diluted by grinding, and ſome 
other by being tempered with 0yl : 


ſeveral Experiments for the explica- 76 


ting of ſome former Afſertions : why 77 
Painters are forced to make uſe of 
many colours : what thoſe colours are : 
and how mixt. The concluſion, that 78 
moſt coloured Bodies ſeem to conſiſt 
of tranſparent particles : that allco- 79 
lours difſoluble in Liquors are capa- 
ble of dilutine : ſome of mixing, what 
a ſtrange variety may thereby be pro- 
ac d, WL 
. Obſery. 11. Of the Figures of 
Sand, | | | 


| of the ſubſtances and ſhapes of 85 
L1 


COMMON 


common a#d other Sands : a deſcri- 
ption of a very ſmall She L. TRd 


' 81 Obſery. 12. Of Gravel in Urine. | 
"1 | 32 \ | 
A deſcription of ſuch Gravel, and 
82 ſome tryals made with it , and conje- 
Fures at its cauſe. 


Obſer. 13. Of Diamonds in Flints: 
A deſcription and examination of 
ſome of them , explicated further by 
83 Corniſh Diamonds - ſeveral Obſerva- 
tions about refleFion and refraGion : 
and ſome dedufions therefrom ; as 
an explication of whiteneſs; that the 
Air has a ſtronger refleGion then Wa- 
2, ter. How ſeveral Bodies may be made 
tranſparent : an explication of the 
8; Phznomena of Oculus Mundi. of 
the regular Geometrical Figures of 
gs ſeveral Bodies : an hypothetical expli- 
cation mentioned: the method of pro- 
ſecuting this inquiry. 


gg Obſerv 14. Of frozen Figure. | 


The Figures of hoar Froſt, and the 

Q Vortices on windows : ſeveral Obſer- 

vations on the branched Figures of 

go Urine: the Figures of Regulus Mar- 

; tisſtellatus, and of Fern. Of the Fj- 
92 &wres of Snow. Of frozen water. 


Obſerv. 15. Of Kettering Stone. 


A deſcription of the Figure of the 
Particles, and of the Pores, and of the 
Contexture. Several Obſervations and 

96 Conſiderations thereupon - ſome Con- 
jefures about the medium and ;pro- 
pagation of light, and the conſtitution 
of fluid and tranſparent Bodies. Se- 
weral Experiments to prove the po- 
rouſue(s of xMarble , and ſome other 
Stones. At account of ſome Experi- 
ments to this purpoſe made on an 


97 
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Oculus Mundi : ſoztc other Conſide- 99 
rations 'and\Experiments about the 


; porouſneſi of Bodies: ſome other Con- x00 


ſftderations about the 


propagation of 
light and refra@ion. 4 Y 


Obſerv. 16. Of Charcoal. 


Of. two ſort of Pores tobe found x01 
in all Woods and Vegetables; the 
ſhape of them; the number , thick-. 
zeſs, manner and uſe of theſe Pores. 

An explication of the Phxnomena 102 
of Coals. The manner of charring 
Wood, or any other body. What part 

of Wood is combuſtible. An Hypo- 30 3 
theſis of fire explicated in twelve ;0 
particulars , wherein the Aion of 
the .1ir, 4s a Menſtruum, iz the dif 
| ſolution of all ſulphureows bodies, is 
very particularly explicated, and 10x 
ſome other Conſiderations about the 

Air propoſed : the examination 0 

a piece of Lignum foſhile ſet from 
Rome, and ſome a a 8 a _ 


| deduc'd. 


Obſerv/17. Of Wood, and other 107 
Bodies, petrified, . | 
Several Obſervations of divers 
kinds of theſe ſubſtances.A more par- 108 
ticular examination and explicati- 
on. of one very notable piece of petri- 
fied Wood ;, and ſome Conjettures a- 
bout the cauſe of thoſe produGions c 
ſeveral Obſervations made. on other 
petrified Bodies, as Shells, &c. Aud; ;0 
ſome probable Concluſiens thence de-;x 1 - 
duc'd., about the original canſe of ; , > 
thoſe Bodies. 


Obſerv.18. Of the Pores of Cork, BY 
and other Bodies. ; 2] 


Several Obſervations and Conſs- 
| derations about the nature of Cork : £14 


the number of Tores in a cubical .. 
| Ws. -: 


Inch, and ſeveral Conſider ations a- | 
115 bout Pores. Several Experiments 
and Obſervations about the nature 
of Cork,o the Texture and Pores of 
the Pith of an Elder, and ſeveral o- 
ther Trees : of the Stalks of Bur- 
docks,Teaſels,Daiſtes,Carret Fennel, 
II6 Ferne,Reeds, &c. of the frothy tex- 
tare of the Pith of a Feather : ſome 
ConjeFures about the probability of 
values in theſe Pores. Argued alſo 
from the Phxnomena. of the ſenſt- 
117 bleand humble Plant : ſome Obſer- 
120 vations on which are inſerted. 


121 Obſerv. 1 9. Of a Vegetable 
growing on blighted Leaves. 


122 Several Obſervations and -Exa- 
123 minations made of them : ſeveral 
124 Conſiderations about ſpontaneous 
125 generation ariſing from the putre- 
faGion of Bodies. 


Obſerv. 20. Of Blew Mould and 
- Muſhromes. 


126 The deſcription of ſeveral kinds 
137 of Moulds. The method of proceed- 


ing in natural Inquiries. Several 


Conſiderations about the nature of | 


Mould and Muſhromes, ' 1. That 
they may beproduc'd without ſeed. 
2. That they ſeem to have none. 
3. That $alts,&c. are ſhap'd into as 
128 curious figures without a ſeed. 4. Of 
akind of Muſhrome growing in a 
Candle : A more particular explica- 
tion of this laſt ſort of Muſhromes. 
129 5- Of the figure and manner of the 
prodution of petrified Iceicles:ſeve- 
ral dedu@ions from theſe Conſtdera- 
tions, about the nature of the vege- 
tation of Mould and Muſhromes. 


Obſerv. 21. Of Moſs, 


130 


131 


The T 


AB LT. 


Moſſes upon this occaſion ſeveral 
Conje@ures,about the mannex of the 
produttion of theſe kinds of Bodies, 

are hinted, and ſome of them expli- 
cated by a Similitude taken from a 135 
prece of Clock-work. The v 


afs diffe- 134 


rence of the bigneſsof vegetable Bo- © - 
aies; and the. probability that the 
leaſt may comprehend as curious 
contrivances as the greateſt. Of mul- 135 
titudes of other Monlds,Moſſes,and 


Muſhromes.,: and other vegetating 


Principles, in Water, Wood, &c. 


Obſerv. 22. Of Sponges,and other 
fibrous Bodies. | 


Several Obſervations and Conje- 


Fnres about the making of theſe Bo- 136 


"dies; andſeveral Hiſtories out of 


Authors.Scarce any other Body hath 137 


| ſuch atextures the fibrous texture 138 


of Leather, Spunk,, &c. (which are 139 
there deſcribd ) come neareſt to it. 
That upon tryal with a piece of 
Spunge and Ol the neceſſity of re- x 40 
ſpiration could not be alter d. 


Obſerv. 23. Of the Form of Sea- 


weed. 


From the curiouſly ſhap'd Sur- 
face of this Sea-weed, and ſome 0-_ 
thers,#s conjeFured the poſſibility of 141 
multitudes of the like. 


Obſerv. 24. Of the Surfaces of 
ſome Leaves. 


The deſcription, i. Of thebald 
Surfaces of Leaves, 2, Of the dow- 
ny Surfaces of ſeveral others. 
3. Of the gummons exſudation, or 
ſmall hips nas Pearls, diſcovered x 
| with a Microſcope in ſeveral 0- 
thers. An Inſtance of all which is 
afforded in a Roſemary Leaf. 


132 The deſcription of ſeveral ſorts of 


| Obſerv: 


. 


O 


blery, 25. Of the ſtinging 
Points of a Nettle. | | 


143 4 ae ſcription of the Needles and 
'* ſeveral other contrtvances in the leaf 
144 of a Nettle: how the ſtinging pain 
created ; upon this [everal conſiders- 

tions about poyſoning Darts are ſet 
down, An Experiment of killing Effr, 

aud Fiſhes with Salt. Some comefures 

at the efficacy of” Baths; the uſe that 
may be made of imjeflting into the 
145 Veins, A very remarkable Hiſtory 
out of Bellonius 3 and ſome Conſide- 
rations about [taining and dying of 
Bodies. —_ 


Obſerv. 26. Of Cowage. 


The deſcription of it out of Parkin- 

146 ſon:an Experiment made of it : a de- 

ſeription, and ſome conjetures at the 
cauſe of the Phznomena. 


Obſery. 27. Of the Beard of a 
wild Oar. 


; ph The deſcription of its ſhape and 


149 Proper ties : the manner of making a 
150 Hygroſcope with it 5 and a Conje= 
IS1T Rure at the cauſes of theſs motions, 
152 *udof the motions of the Muſcles, 


Obſery. 23. Of the Seeds of Ye» 
nice Looking-plaſs. 


153 Thedeſcription of them. 
Obſer. 29. Of the Seeds of Time. 


154 - A deſercption of them. A dipreſſion 
about Natures method, 


Obſerv, 30. Of Poppy Seeds. 


I5y 


The deſcription and 


The TahaBrLe. 


| | 
Obſerv. 31. Of Purflane Seeds, I56 


A deſcription of theſs and many 
other Seeds. We 


Obſerv. 32. Of Hair, 157 
The deſcription of ſeveral ſorts of x 58 

Hair ; their Figures and Textures : 

the reaſon of their colours, A deſcripti« x ; 

on of the texture of the chin, and of 160 

Spunk and Sponges : by what paſ- 15x 

ſages anal pores of the 5 kin tranſpira. 

tron ſeems to be made. Experiments 

to prove the porouſneſs of the shin of 

| Vegetables, | 


Obſerv. 33. Of the Scales of a 162 


Soale. 


- 


LS deſcription of their beautrous 


' form, 


Obſery. 34.Of the Sting of a Bee. 16; 


| and 


| i 
A deſcription of its ſhape, mechas 
| n1{me, and uſe, " wy 
Obſervy, 35. Of Feathers, x65 
66 


A deſeription of the ſhape and ru- 167 
rtous contexture of Feathers ; and 
ſome conjeftures thereupon. 


Obſer. 36. Of Peacocks Feathers. 


A deſcription of their curious form 1 6$ 
and propriettes ; with a conjefure at 169 
the cauſe of their variable colours, = 


Obſer. 37. Of the Feet of Flyes, 
and other InfeQs. 


A deſcription of their figure, parts, 1.15 
uſe; and ſome conſiderations ; , 1 
4 her e upon, 


them. 


aſe of | 


Obſery; 


The 


172 Obſer. 33. Of the Wings of Flyes. 


| Piſo. Several Obſervation: abiut the \ g3 

After what manner,and how [wift- | various wayes of the pehbrations of 

173 ly the wings of Inſefts- move. A de- | Inſefts : by what means they aft ſo ,g 
ſcription of the Pendulwms under the * b 


s , end their motton: the Jhape 
rubture of the parts of the wing. 


I74 win 
an 


175 Obſer. 39. Of the Head of a Fly. 


1. All the face of a Drone-fly ts no- 

thing almoſt but eyes, 2. Thoſe-are 

I76 of zwo magnitudes, 3, They are 

Hemiſpheres, and very refle@rve and 

ſmooth. 4.5 ome direfed towards eve- 

ry quarter. 5. How the Fly cleanſes 

them.s Their number. 7.T heir order : 

177 divers particulars obſerd'd in the dif: 

178 [efting a head. That theſe are very 

probably the eyes of the Creature z ars 

' gued from ſeveral Obſervations and 

179 Experiments, that Crabs, Lobſters, 

Shrimps,ſeem to be water Inſeft,and 

to be framed much like Air Inſefts. 

$0 Several Conſiderations abdut their 
manner of viſion, 


Obſer.qo.Of the Teeth of a Snail. 
181 A brief deſcription of it. 


Obſerv. 4.x. Of the Eggs of Silk- 
worms. 


i932 Several Obſervables about the 
Epps of Inſelts: 


183 Obſery, 42. Of ablue Fly. 


184, A deſcription of its outward and 


inward parts. Its hardineſs to indure | 


195 freexzng,and ſleeping inSpirit of wine. 
Obſerv. 43. Of a water Inſee. 


186 A defeription of its ſhape, tranſpa- 


« A B-L:iE. 


| preſſive; and transformation; A 'Hiſfo- 1 87 
Ty - ſomewhat 'Afalogus cited out of 


ſeemingly wiſely and prudent / Seve- 


190 
AE! ri nl ell Se og 
contaming & relation of another very 1 , 


old way of the generationof Inſefts. 
An Obſervation about the fertility of 
the Earth of our Climate in producing 
Inſefts, and of *Arvers other wayes of 193 
their generation.” "SQ 


Obſerv, 44. Ofthe tafted Gnat, 
| Several Ovſervables about Inſetts, 
rn iron, rn 
Ob.45.0 the great belly'd Guat, FR 
A ſhort deſcription of it, 
Obſer. 46, Of a white Moth. 
- A deſcription of the feathers and \g; 


wings of this, and ſeveral other In- ; 97 
ſetts. Divers Conſiderations about the x, g 


1 


- —a_ 


wings, and the flying of' Inſefts and 


Brras. 
Ob. 47. Of the Shepherd Spider. 


A deſcription of its Eyes : and the 
ſockets of its long legs : and a Conje- 199 
fture of the mechanical reaſon of-its 
fabriek,; together with a (uppoſition, 
that 'ts not unlikely,but Spiders 'may 
have the make of their inward parts 
exattly like a Crab, which may be ,-0 
call'd a water Spider. | 


1£ 


Obſer.48. Of the hunting Spider. 


A ſhort deſcription of it 520 which CORR 


:5 annext an excellent Hiſtory of it, © 


rency, motion, .both internal and pro- © made by Mr, Evelyn. Sond further + : 


M m Obſer- 


- 3208 


The: Ta B LE. 


-202 0b/argatians op other. Spiders , end' 
their Webs., together mpvigh an exami- 
nating}. aw ta Sehſtonce flying up 
end dopnintht Air afiere Fog, 


That 6 [mall Bodies, both Vege- 

table and Animel, do quicky dry a 
wither.The beſt remedy 1 found to hm- 
der it,and to make the Animallye ſtil 
204 to be-obſerv'd, Several particulars re- 
' lated of the aflions of thity Creaturt ; 


mation of the variety of forms in other 
Metes, with a Come@urs at the rea» 2t 5 
ſon, 


Ob; 56. Of mall Vine-Mites. - 


A aeſcrijitton of them's, a gheſi at 
thetr original, their exceeding (mal. 
neſs compar'd with that of a Wood- 216 
lonſegfrom which they may be ſuppoy d + 


f0 COME. 


Obſerv. 57. Of Vinegar-worms. 


205 and a ſhort deſcription of its parts. 
Obf. 50. Of the wandring Mite. 
206 A deſcription of this Creature, end 
| of another very ſmall. ane, which uſt- 
20, ®fly bore tt company. A Conjefture at 
. theariginal of Miter, - 
Obſerv.51. Of s Crab-like Inſet, 
A brief deſgription of it. 
Obſery, 52. OfaRook-worm. 


209 A-defeription of it.3 where by the 
way: is inſerted @ digreſſion, evpert- 
mentally explicating the Phanome-. 

210 Na of Pear!, A conſideration of its 
digeſtive focalty, | (1 


.\\\ Qbſerv« 93-1 Qf'a Flea | 
1x1 More feription. of it. + 
-Oliſery. $4." Of aLouſe. * 
212 A deſtridtion fits partrgond ſome 


21 3 notable circumſtankes« 
Qbſery. 55, Of Mites. 


The exceeding. fmalve/i of [ome 
© * Miitergaud eek, "ag deſeription 


HR. 


| exphcatronaf”linfletion, mechants 
| cally and bypothetically ; what Bodies 


| ore of 


A-deſeription of them , with ſome 217 
conſiderations en their motions, 


Obſ. 58. Ofthe Infle@ion of the 
Rays of Light in the Air. 


A ſhort rehearſal of ſeveral Phe 218 
nomena.: -: An attempt 'toexplicate 219 
them;the- [appeſttion founded on two 
Propoſitions y both which are tndea- 
youred to be made out by ſeveral Ex+ 
periments. . What denſity ond ranity 
| 75 tn refþett of refraftten: therefrafti. 
on of Spirit of: Wine compared with = 
that of common Water : the refraltion 22. 
of Ice. An Experiment of making an 
Undulation of the Reys by the mixing \ , , 
of Ltquors of differing denfity, The 


221 


bave ſuch an infleFion. Several Ex- 


| periments. to fhew that the. Arr! has -* « 


this propriety 3, that ut pracecds from 22.2 
the Eoflrine lenſes of = a Heh 
the per and atger part of. ro Mr e3r 
aiffering denſity ; ſome«Bxpere. ,- 
nen'y ts rene thi: va \Teb/a.of the L537 
/wartng. to each. degree of extenſjan ; 
when ff made , and when repeated. 224 
Anotber' Experiment compreſſin 22 
the Air, A 7 of eh of ws 2 2 
Air , an/wering to each compreſſion 


214 f the Mites of Chesſe; ond on nth. 


and expanſion z from which the ie 
; 


The Tarr: 


227 of the Air may be [uppos'd indefinite 3 
228 to what degree the Air is rarifid at 

any diſtance above the Surface of the 

Earth : how, from this, Infletion is 
229 inferr'ds and ſeveral Phznomena 
230 explain'd. That the Air near the 
Earth is compos'd of parts of differing 
denſity; made probable by jeveral 
Experiments and Obſervations ; how 
this propriety produces the effefts of 
the waving and dancing of Bodies 3 
and of he twinkling of the Stars. 


231 
232 


233 Several. Phanomena explicated. 


Some Queries added. 
1. Whether this Principle may not 


be made uſe of, for perfeiting Optich, 


certain, That the diſtance of the 
Moon may be leſs then it has been 
vitherto ſuppes'd. Kepler's Suppoſiti- 
on not {o probable : the explication of 240 


the Phznomena by another Hypo- 
theſis, 


Obſerv. 59. Of the faxt Stars. 


Of the multitudes of Stars diſco. 
verable by the Teleſcope, and the 
variety of their magnitudes: 78. Stars 
diſtinguiſht in the Plejades:that there 
are degrees of bigjneſt even if the Star © 
accounted of the ſame mapnitude: the 
longer the Glaſies are, and the bigger 
apertures they will indure, the more 


| 


241 


234 Glaſſes ? What might be hoped from 
it if it were to be done ? 
2. Whether from this, Pranciplg 
the apparition of ſome neip Stars may 
not be explicated ? 


. 3. Whether the height of the Air | 


... maybedefind by ut? | 
1 - + . Whether there may not ſome- | 
: times he ſo preat a diſparity of den- | 
: ſity between the upper and under parts 
'** of #he* Air, as 
Sarface® © 
5 5. Whether,af ſo, this will not ex. 
333 plicate -the- Phznomena of the 
Clouds. An Experiment to this pur- 
oſe ? 

236 7. Whether the Rayes from the 
"7 t6þ of Mountains are-not.bended into. 
*-* Carve-lines by infleion? "An Arpu. 

ment far it taken from an Experiment 
made on St, Paul's Steeple. 
$. Whether the diſtance of the 
- :Planets will not be more difficult to 
237 beffaund? What mayer are moſt Ithe- 
ly toreffifie the diſtance of the Moon: 
the way of fitting Teleſcopes for 
ſuch Obſervations. How to make the 
0bſervations, and how from them to 
find the true diſtance of the Moon at 
any time, How the diſtance of the Sun 
may be found by two Obſervators.The 
ray by the Dicotomy of the Moon tn-- 


to make # refleRing 


238 


739 


| tir probable, longer Glaſſes would yet 


| 


1 


fit they are for theſe diſcoveries : that 


make grearo diſcoveries, 
diſcover d iti the Galaxie of 
Sword. 


Obſery, 60. Ofthe Moon, * | 
A_ deſcription. of a Vale in the + 
| Moon, what call d by Hevelius and 6 hh 


49 


5. Stars 247 
Orion's 


| Ricciolus!and how deſeril/dby them: 


with what ſabſtanges the hills of the > 
Moon may be cover d. . A deſcription 
of the pits of the Moon, and a conje- 
Fture at their cauſe : two Experiments 
that make it probable, that of the ſur: 
| face of boyl*d Alabaſter duſt ſeeming 244, + 
| the moſt likely to be reſembled by eru. | 
þttons of vapours ont of the body of the 

| Moon: that Earthquakes ſeem to be 
generated much the [am# way," antl 
their effefts ſeem very ſimilar, An Ara 
gument that there may be fuch Varita- 
tions .;mthe Moon , becauſe preater ' 
have been obſerv'd in the Sun:becauſe , 45 
the ſubſtance of the Moon and Earth 
ſeem much alike : and becauſe *tis pro- 
bable the Moon hag a gravitating 
principle: this ts argued from ſeveral 
particulars, The reaſon why ſeveral 148 
pits ars one within another. The uſe 

that may be made br Inſtance of 


a gravity in the Moon, 
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